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PREFACE 



It will be extremely useful) thoujjrh not absolutely necessary, tci 
pupils of. every ago to study tho ^* First Lessons," previous to com- 
mencing tlus tieatise. There is an intimate connexion between th« 
two, though this is not dependent on the other. It is hoped that thia 
will be found less difficult than other treatises on the subject, for tliose 
who iiave not studied the ^ First Lessons/* 

Pupils may commence th<i " First Lessons" to advantage^ as soon as 
they can read the examples ; and even before they can read, it will 
be found very useful to ask them questions from i*. This may be done 
by other pupils who have already studied it. Those who commence 
early, may generally obtain sulTicicnt knowledge of it by tho time they 
are eight or nine yearF old. They may then commence this. 

This Sequel consists of two parts. Tho first contains a course of 
examples for tho illustration and application of tho principles. T'no. 
second part contains a developcment of the prif'.cipjes. Tiie arliclr.6 
are numbered in ihe two, so as to correspond with each other. The 
two parts are to be studied together, when tho pupil is old cnougii to 
comprehend the second part by leading it himself. When he has 
performed all tlie examples in an article in tho first part, he should Im 
required to recite the corresponding article in the second part, not 
verbatim, but to give a good account of the reasoning. When the 
principle is well understood, the rules which are printed in Italics 
should be committed to memory. At each recitation, the first thing 
altould be to require the pupil to give a practical example, involving 
th^ principle to be explained, and then an explanation of the principle 
itself. 

When the pupil Is to learn the use of figures for tho first time, it is 
best to explain to him the nature of them as in Art. L. to about three 
er four place" ; and then require him to write some numbers. Then 
give him some of tjie first examples in Art. IL, without telling him 
what to do. He will discover what is to be done, and invent a'^tay 
to do it. Let him perform several m iiis own way, and ihnn suggest 
•onie method a littie different from his, and nearer the common 
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■lethod. IT he readilj comprehends it, he will be pleased with it, 
ftiid adopt it. If he does not, his mind is not jet prepared Ctt it, and 
■hould be allowed to continue his own way longer, and then it sliould 
be suggested again. After he is familiar with that, suggest anotlier 
method, somewhat nearer the common method, and so on, until be 
learns the best method. Never argo him to adopt any method until 
be understands it, and is pleased with it. In some of the articles, it 
may perhaps be necessary for young pupild to perform more examples 
than are given in the book. 

When the pupil is to commence multiplieation, give him one of th« 
first examples in Art. III., as if it were an example in Addition. lie 
will write it down as such. Dut if he is familiar with the ** First 
Lessons,*' he will probably perform it as multiplication without know- 
ing it. When he does this, suggest to him, that he need not write the 
number but once. Afterwards recommend to him to write a number 
to show how many times he repeated it, lest he sliould forget it. 
Then tell him that it is Multiplication. Proceed in a similar manner 
with the other rules. * 

One general maxim to be observed with pupils of every age, is 
never to tell them directly how to perform any example. If a pupil 
is unable to perform an example, it is generally because he does noi 
fully comprehend the object of it. The object should bercxplained, 
and some questions asked, which will have a tendency to rccal the 
principles necessary. If this does not succeed, his mind is not pre- 
pared for it, and he must be required to examine it more by himself, 
and to review some of the principles which it involves. It is useless 
for him to perform it before his mind is prepared for it. After he has 
been told, he is satisfied, and will not be willing to examine the 
principle, and he will be no better prepared for another case of the 
same kind, than he was before. When the piipil knows that he is not 
to be told, he learns to depend on himself ; and when he onoe con- 
tracts the halit of understanding what he does, he will not easily be 
prevailed on to do any thing which he does not understaiid. 

Several considerations induce the author to think, that when a 
principle is to be taught, practical questions should first be proposed, 
care being taken to select such as will show the combmation in the 
simplest manner, and that the numbers be so small that the o|ieration 
shall not bo difficult. When a proper idea is formed of the nature 
and U90 of the combination, the method of solving these questioni 
with large numbers should be attended to. This method, on trial 
has succeeded beyond his expectations. Practical exairples not onl^ 

show at once the objeet to be accomplished, but they graotiy assist 

1 ^ 



^ PREFAGI^. 

Che itiMtgHmtioB in u^bldin; the principle and diwoverin|^ the opera? 
tions requisite for the solution. 

This principle is made the basis of this treatise ; viz. whenever 4 
new combination is introduced, it is dene with practical examples, 
proposed iu such a manner as to show what it is, and as much as 
pcissiblo) how it is to be performed. The examples are so small that 
the pupil maj easily reason ppon them, and that there will be nn 
difficulty in the operation itself, until the combination is well under 
stood. In this way it is believed that the leading idea which the 
pupil will obtaliyof each oombinatioD, will be the effect which will be 
produced by It, rather than how to perform it, though the latter will 
be sufficiently weH understood. 

The second part contains an analytical developement of the princi- 
ples. Almost all the examples used for this purpose are practical. 
Care has been taken to make every principle depend as little as 
positible upon others. Toung persons cannot well follow a course of 
reasoning where one principle is built upon another. Besides, a prin- 
ciple is always less understood by every one, in proportion as it ii 
nade to depend on others. 

In tracing the principles, several distinctions hftve been made which 
have not generally been made. They ve principally in division of 
whole numbers, and in division of whole numbers by fractions, and 
fractions by fractions. There are some instances also of combinatione 
being claned together, which others have kept separate. 

As the purpose is to give the learner a knowledge of the principles, 
It is necessary to have the variety of examples under e»ch principle 
as great as possible. The usual method of arrangement, according to 
subjects, has been on this account entirely rejected, and the arrange- 
Msnt has been made according to principles. . Many difierent subjects 
eome under the same principle ; and different parts of the same sub- 
ject frequently eome under diffarent principles. When the principles 
are well understood, very few subjects will require a particular rule, 
and if the pupil u properly introduced to them, he will understand 
tliom better without a rule than with one. Besides, he will be better 
prepared for the esses which occur ia business^ as he will be obliged 
to meet them there without a name. The different subjects, as tliey 
are generally arranged, oflon embarrass the learner. When he meets 
with a name with which he is not acquainted, and a rule attached to 
it, he is frequently at a loss, when if he saw the example without the 
namf", he would not hesitate at all. 

The manner of performing examples will appear new to many, bid 
it will be found much more agreeable to the practice of men of busi 
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iiesi«y aod mmi of science generally, than tfaoie eommooly (bund in 
6ook8. This is the method of those that ondentand the subject. The 
others were invented as a substitute for understanding. 

The rvU of three is entire!/ omitted. This has been considered 
useless in France, for some years, though it has been retained in their 
books. Those wlip understand tl^ firinciples sufficiently to compre- 
hend the nature of the rule of three, can do much better without it 
than with it, (or when it is used, it obscures, rather than illustrates, 
the subject to which it is applied. The pnnciple of th» ivle of three 
Im similar to the combinations in Art-XVI. 

The rule of Position has been omitted This is an artificial rule, 
die principle ef ^ieh cminot be weH understood withoul the aid of 
Algebra : and when Algebra is understood. Position is useless. Be- 
sides, all the examples which can be peHbrmed 1^ Position, may b^ 
performed much more easily, and in a manner perfectly inteliigiblQ^ 
without it. The inauner in whiqh they aire pe,rformed ii| similar tu 
that of Algebra, but without Al^ebraiic notatioi^. The principle of 
faUe posUion, properly so called. Is applied only to ques^iotif where 
there are not sufficient data to soly^d them ditectty. 

Powers and roots, though aridimeticai operiiti<^, come f^ore prjp^ 
perfy within the province of Algebn^ 

There are no answers to the examples given in the book. A hey is 
published separately for teachen, eontaiaiBf Um uswMf and 86}uti<^, 
of the moet ditSeoh examples. 
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PART I. 



ADDITION. 

The student may perform the following examples in his 
mind. 

1. James has 3 cents and Charles has 5 ; how many have 
they both ? 

2. Charles bought 3 bunns for 16 cents, a quart of cher- 
ries for 8 cents, and 2 oranges for 12 cents ; how many cents 
^id he lay out 1 

' 3. A man bought a hat for 8 dollars, a coal for 27 dollars, 
a pair of boots for 5 dollars, and a vest for 7 dollars ; how 
m<any dollars did the whole come to ? 

4. A man bought a firkin of butter for 8 dollars, a quarter 
of veal for 45 cents, and a barrel of cider for 3 dollars and 25 
cents ; how much did he give for the whole 7 

5. A man sold a horse for 127 dollars, a load of hay for 15 
dollars, and 3 barrels of cider for 12 dollars ; how much did 
he receive for the whole 1 

6. A man travelled 27 miles in one day, 15 miles the next 
day, and 8 miles the next ; how many miles did he travel m 
the whole ? 

7. A man received 42 dollars and 37 cents of one person, 
4 dollars and 68 cents of another, and 7 dollars and 83 cents 
of a third ; how much did he receive in the whole 1 

8. I received 25 dollars and 58 cents of one man, 45 dol- 
lars and 83 cents of another, and 8 dollars and 39 cents of a 
tliird ; how much did I receive in the whole 1 

The two last examples may be performed in the mind, but 
they will be rather difijoult. A. more convenient method 
will soon be found. 



ARITHMETIC. 



Paril. 



NUMERATION. 



1 

2 

3 

4 

5 

6 

7 

8 



10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 



1. Write in words the following numbers. 

27(24 
35' 25 

58126 



63 
70 
84 
96 
100 
103 

no 

113 

127 

308 

520 

738 

1,000 

1,001 

1,010 

1,100 

1,018 

2,107 

3 250 



27 
28 
29 
?0 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 



10,000 

20,030 

50,705 

67,0S3 

300,050 

476,089 

707,720 

1,000,370 

5,600,078 

8,081,306 

59,006,341 

305,870,400 

590,047,608 

1,600,000,000 

3,670,000,387 

45,007,070,007 

680,930,100,700 

60,787,657,000,500 

270,000,838,063,906 

68,907,605 

56,000,034,750 

6,703,720,000,857 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

a 

9. 
10. 
II. 
12. 
13. 
14. 
15. 



5,796| 

Write in figures the following numbers. 
Thirty-four. 
Fifty-seven. 
Sixty-three. 
Eighty. 
One hundred. 
One hundred and one. 
One hundred and ten. 
Three hundred and eleven. 
Five hundred and seventeen. 
Eight hundred and fifty. 
Nine hundred and eighty-six* 
One thousand and one. 
One thousand and ten. 
Three thousand, one hundred and 
Five thousand and sixty. 



II. ADDITION. IS 

16. Ten thousand and five. 

17. Tliirty thousand, five hundred, and fbor. 
L8. Sixty-seven thousand, and forty. 

19. Five hundred thousand, and seventy-one. 

2(). Two hundred and seven thousand, six hundred. 

21. Four millions, sixty thousand, and eighty-four. 

22. Ninety-seven millions, thirty-five thousand, eight hun- 
dred and dye. 

2:^ Fifty millions, seventy thousand, and eight. 

24. Three hundred millions, and fifty-seven. 

25. Two billions, £(ly-three millions, three hundred and 
five thousand, two hundred. 

26. Fifty billions, two hundred and seven millions, sixty- 
Mven thousand, two hundred. 

27. Eighty-seven millions, and sixty-three. 

528. Six hundred billions, two hundred and seven thousand, 
and three. 

29. Thirty-five trillions, nine millions, and fifty-eight. 

30. Six hundred and fifty-seven trillieos, seven billions, 
Qinety.seven thousand, and sixty-seven. 

81. Seventy millions, two hundred and fifty thousand, 
three hundred and sixty-seven. 

f*l2. Four hundred and seven trillions, and eighty-seven 
thousand. 

33. Thirty-five billions, ninety-eight thottsand, ono hun- 
dred. 

34. Forty millions, two hundred thousand, and seventy- 
Ibar. 

85. Eighty-three millions, seven hundred and sixty-three 
Ihoaaaady nine hundred and fifty-seven. 



ADDITION. 

II. 1.* A man bought a watch for fifty-eight dollars, a 
cane for five dollars, a hat for ten dollars, and a pair of boots 
for six dollars. What did he give for the whole t 

2. In an orchard there are six rows of tr^ees ; in the two 
first rows, there are fifteen trees in each row ; In the third 
row, seventeen ; in the fourth row, eleven ; in the fifth row, 

* See Firtt Lenoiis. sect I. 
2 
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eight ; and in the sixth row, nineteen. How many trees are 
there in the orchard ? 

3. Four men bought a piece of land ; the first gave sixty- 
tliree dollars ; the second, seventy-eight ; the third, forty- 
five; and the fourth, twenty-three. How much did they 
give for the land ? 

4. In an orchard, 19 trees bear cherries, twenty-eight bear 
peaches, 8 bear plums, and 54 bear apples. How man} 
trees are there in the orchard ? 

5. How many days are there in a year, there being in Ja- 
nuary 31 days ; in February 28 ; in March 31 ; in April 30 ; 
in May 31 ; in June 30 ; in July 31 ; in August 31 ; in Sep- 
tember 30 ; in October 31 ; in November 30 ; in Decem- 
ber 31 ? 

6. The distance from Portland (in Maine) to Boston, is 
114 miles ; from Boston to Providence, 40 miles ; from 
Providence to New Haven 122 miles; from New Haven to 
New York, 88 miles ; from New York to Philadelphia, 95 
miles ; from Philadelphia to Baltimore, 102 miles ; from 
Baltimore to Charleston, S. C. 716 miles ; from Charleston 
to Savannah, 110 miles. How many miles is it from Port- 
land to Savannah 1 

7. What number of dollars are' there in four bags; the 
.first containing 275 dollars; the second, 356; the third, 
178 ; the fourth, 69 1 

8. How many times does the hammer of a clock strike in 
24 hours ? 

Note, At 1 o'clock it strikes once, at 2 o'clock it strikes 
twice, &c. 

9. A man has four horses ; the first is worth sixtyHseven 
dollars ; the second is worth eighty-four dollars ; the third is 
worth one hundred and twenty dollars ; and the fourth is 
worth one hundred and eighty-seven dollars; and he> has 
four saddles worth twelve dollars apiece. How much are the 
horses and saddles worth 1 

10. A man owns five houses ; for the first he receives a 
rent of 427 dollars ; for the second, 763 dollars ; for the 
third, 654 dollars; for the fourth, 500 dollars; and for the 
fifth, 32.5 dollars ; and the rest of his income is 3,250 dol- 
lars. What is his whole income ? ., 

11. A gentleman owns five farms; the first is worth 
11 ,500 dollars ; the second, 3,057 dollars; the third, 2,468 
dollars ; the fourth, 9,462 dollars ; and the fifth, 850 dollars ; 
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ABil he owns a house worth 15,000 dollars, a carriage worth 
753 dollars, and two horses worth 175 dollars apiece. How 
'flFmoh are they all worth ? • 

.12 A merchant bought four pieces of cloth, each piece 
containing 57 yards. For the first piece he gave 235 dol- 
lars ; for the second, 384 dollars ; for the third, 327 dollars ; 
snd for the fourth, 486 dollars. How many yards of cloth 
did he buy 1 How much ^id he giro for the whole t 

13. In 1818 the navy of the United States consisted of 
three 74s ; five 44 gun frigates ; three 36s ; two 32s ; one 
20 ; ten 18s. How many guns did they all carry 1 

14. Suppose it requires 650 men to man a 74 : 475 to 
man a 44 ; 275 to man a 36 ; 350 to man a 32 ; 2(a) to man 
a 20 ; and 180 to man an 18. How many men would it 
take to man the whole 1 

15. The hind quarters of a cow weighed one hundred and 
five pounds each ; the fore quarters weighed ninety-four 
pounds each ; the hide weighed sixty-three pounds ; and the 
tallow seventy-six pounds. What was the whole weight of 
the cow 1 

16. A man bought a barrel of flour for 6 dollars, and sold 
It so as to gain 2 dollars. How much did he sell it for ? 

17. I bought a quantity of salt for 18 dollars, and sold it 
for 7 dollars more than I gave for it ; hpw much did 1 sell 
it for ? 

18. A man bought three hogsheads of molasses for 132 
dollars, and sold it so as to gain 25 dollars ; how much did 
he sell it for ? 

19. A man being tsked his age, answered that he 
was twenty-seven years old when he was married, and 
that he had been married thirty-nine years. How old was 
he? 

20. A man being asked his age, answered that he had 
passed the 19 ^rst years of his life in America, and that he 
had afterwards spent 7 years in Germany, 13 years in France, 
3 years in Holland, and 24 years in England. How old 
wa* lie 7 

21. A merchant lx)ught four hogsheads of wine for four 
hundred and thirty- seven dollars, and sold it again for ninety- 
four dollars more than he gave for it. How much did he 
sell it for ? 

22. A man commenced trade with three thousand, two 
hundred and fifly dollars ; afler trading for some time, hs 
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found he Iwd gained two hundied and thttty-aat m dollBn. 
How much had he then ? 

23. Money was first made at Afgai» aiglil hdiidfed «nd 
ninety-four years before ChriaL Hov kiog faaa it been in 
ttse at tliis date, 1882 1 

34. The war between Great Britain and the Amerieili 
colonies conuneaoed in 1775 and contiaiied 8 years. Im 
what year was ihe war cooclnded t 

25. General Washington was bora in the year 1732, and 
was 67 years old when he died. In what year did he die T 

26. The first tragedy was eeted at Athens, 4m a cart, hy 
Theapis, five hnndrad and thirty-aix years befiire Christ. 
How mtny years is it sineet 

27. What was the number ef inhal^ants in the New 
England Slates, in 1820, there being in 

Maine 208,335 

New Hampitbire 244461 

Vermont 235,764 

Massachusetts 583,287 

Rhode Island 83,659 

Connecticut 275,248 T 
2a What was the number of infaihitantB in the Mi4 
die States, there being in 

New York 1,372,812 

New Jersey 277,575 

Pennsylvania 1,640,998 

Delaware 72,749 

Maryland 407,350 ? 

29. What was the numbor of inhabitants in the following 
States, there being in 

Virginia 1,065,366 

North Carolina 638,829 

South Carolina 480,809 

Georgia 340,989 

Kentucky 564,317 

Tennessee 422,813 

Alabama 127,901 

. Mississippi 75,448 

Louisiana 153,407 1 

30. What was the number of infaabituats in the foUowing 
States, there being in 

Ohio 581,434 

ludiana 147,178 
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Olanis 55^11 

MiaBOori 66.5S6 

^ Arionaas Territnfj 14^273 

* M idiigui Territory 8,896 

Dstrict of Coiamb^ 33,039 ? 

91. Whit WIS the whole number of inhabitants in the 
United States in 1820 ? 

32. Add together the Mowing nombera ; 32.753 ; 2.047 , 
840,307 ; 47,64a 

33L What is the sum of the lollowing numbers ; 30; SIS; 
30,004; 387,643; 13; 8,406,127; 4; 900,600? 

34. What is tlie sum of the foUowing munbers. three mil- 
JODS and aoTen thousand ; thirtj-five ; four bandied and * 
eigh^-fleven ; two thousand and forty-three ; ninety-eix mil- 
lionSy thirty-four thousand, and forty-two ; and serenteen t 



MULTIPUCATION. 

nL 1 * What wiD two barrels of rum cost, at 27 doQam 

a barrel ? 

2. What will 3 hogsheads of molasses amount to^ at 26 
dollars a hogshead 1 

3. What will 14 pounds oi real come to, at 4 cents a 
pound? 

4. What will serentcen pounds of beef cost, at fire cents 
a pound ? 

6. What wilJ five cows cost rt 19 dollars apiece ! 

6. What will 3 oxen cost at 47 dollars apiece ! 

7. What cost 15 yards of cloth at 8 dollars a yard ? 

8. What cost 26 barrels of cider at 4 dollars a barrel ? 

9. What cost 98 barrels of flour at 7 dollars a iKHrrel ? 

10. What cost 794 barrels of flour at 9 dollars a barrel ? 

11. There is an orchard consisting of 9 rows of trw»s, and 
there are 57 trees m each row. How many trees are there 
in the orchard. 

12. A man bought 8 pieces of cloth, each piece coiitain- 
iiulJSS yards, at 7 dollars a yard. How many yards were 
there, and what did he give for the whole ? 

(3. A man bought 9 pieces of broadcloth, each piece cqd- 

* See First Lessons, sect. II. 

a • 
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taining 47 yftrds, at 6 dollars a yard ; and 25 barrels of flout 
at 7 dollars a barrel. What did he give for the whole t 

14. A merchant bought a hogshead of wine, at the rate of 
2 dollars a gallon ; what did it come to 1 

WINE MEASURE* 

4 gills (gl.) make 1 pint marked pi. 

2 pints i quart qt. 

4 quarts i gallon gal. 

31^ gallons 1 barrel or half hhd. bbh 

63 gallons 1 hogshead hhd. 

.2 hogsheads 1 pipe or butt £:^'^ 

2 pipes 1 tun T. 

By this measure brandy, spirits, perry, eider, meadt ti^ 
gar, and oil are measured. 

15. At 3 dollars a gallon, what will 2 pipes of wine cost t 

16. At 4 cents a gill, what will 1 pint of brandy cost t 

17. At 5 cents a gill what will 1 quart of wine cost T 
What will 1 gallon cost T 

Note* Since 100 cents make 1 dollar, it will be easy lo 
fell how many dollars tlMre are iii ^y number of cents, , 

18. At 8 cento a quart, what will 1 hhd. of molasses 
come to t 

19. How many pinto are there in 87 quarts t 

20. How many gitis are thei« in 174 pinto ? 

21. How many quarts are there in 1 hhd. of wine ? 
5K2. How many quarts are there in 4 bhds. of brandy 1 
23. How many pinto are there in one hhd. of molasses T 
24 How many pinto are there in 1 pipe t 

25. How many gills are there in 1 bhd 1 

26. How many gills are there in 1 T. ? 

27. How many quarto in 8 gals. 2 quarto t 

28. How many pints in 4 gals. 3 qts. 1 pint t 

29. How many gallons in 3 hhd^. 42 gds. t 

30. How many quarto in 1 p. 1 hhd. 1 

31. How many pints in 1 hhd. 35 gab. 3 qts. 1 pt T 

32 How many gills in 3 hhds. 27 gals. 1 qt. 1 pt 3 ^ 1 

33. A man having 1 T. of wine, retailed it at 5 ceato a 
fill, how much did it come to ? 

34. A man bought a quarter of beef, weighing^ 237 powMb, 
at 7 cento a pound. How much did it cost 1 

35. How many are 3 times 784 1 
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•^0. (low many are 5 times 1.3281 
37. How many are nine times 87,436 1 
3S. Multiply 2,487 by 8. 

39. Multiply 820,438 by 7. 

40. Multiply 13,052,068 by 5. 

IV. 1. What will 18 oxen cost at 57 dollars apiece ? 

Note. Find first what 6 oxen will cost, and 18 oxeu will 
cost 3 times as much. Perform the following examples in a 
similar manner. 

2. What would 14 chests of tea cost, at 87 dollars a chest t 

3. A merchant boaght 84 pieces of linen, at 16 dollani 
apiece ; how much did it come to t 

4. A merchant bought 15 hc^sheads of wine, at 97 dol- 
lars a hogshead. How much did the whole amount to t 

5. A merchant sold 20 hhds. of brandy at 2 dollars a gal* 
Ion. How much did each hogshead amount to 1 How 
much did the whole amount to 1 

6. What would 28 bales ctf cotton eomQ to, at 75 doUam a 
bate 1 

TIME. 

60 seconds (sec.) make 1 minute, marked mfai* 

60 minutes 1 hour >tu 

24 hours 1 day d* 

7 days 1 week w. 

4 weeks 1 month mo* 

13 months 1 day & 6 hours, ) i ^, - 

or 365 days and 6 hours J * J®" > 3^ 
12 calendar months 1 year 

7. If a man can earn eight dollars in a wefek, how nraeh 
fan he earn in a year 1 

8. If the expenses of a man's family are 32 dollars a week* 
wkai will they amount to in a year 1 What in 2 years t 

1). How many hours are there in a week 1 

10. How many minutes are there in a day 1 

1 1. How many minutes are there in a week 1 

. 12. How many hours are there in 2 mo. ^ d. T 
: 13. If a man can travel 7 miles in an hour, how far can 
he travel in 8 days, when the days are 9 hours long 1 

^ 14. If a ship sail 11 miles in an hour, how far would it 
sail at that rate in one day, or 24 hours 1 

15. If a ship sail 8 miles in an hour, how far wpnld it 
tail at that rate in 18 days 1 



30 



ARITHMETIC. 



Part \ 



16. Suppose a cistern has a cock which conveys 37 gal- 
lons into it in an half hour, how much would run into it in 1 
d. 8h. 

17. If a man can earn IS dollars in a calendar month, how- 
much would he earn in 7 y. 8 mo. ? 

18. In one year how many minutes 1 

19. In two y. 3 mo. 18 d. how many days 1 

20. A cannon ball at its first discharge, flies at the rate 
of about 9 miles in a minute ; how far would it fly at that 
rate in 24 hours 2 How far in 15 days ? 



21. 


Multiply 87 b) 


rl4 


32. Mult 


iply 21,378 by 36 


22. 


321 


15 


33. 


825 42 


23. 


463 


16 


M. 


164 45 


24. 


275 


18 


35. 


1,163 48^ 


25. 


144 


21 


36. 


9,876 49 


26. 


2,107 


24 


37. . 


40,073 54 


27. 


381 


25 


38. 


3,502 56 


28. 


1,234 


27 


39. 


127 63 


29. 


3,002 


28 


40. 


308 72 


30. 


4,381 


32 


41. 


1,437 81 


31. 


11,962 


35 







42. What would 17 loads of hay come to at 26 dollars a 
load? 

Note. First find the price of 16 loads, and then add the 
price of 1 load. Perform the following exampjes in a similar 
manner. 

43. What would 1^ oxen cost, at 87 dollars apiece 1 

44. What would 87 pounds of tobacco cost, at 23 cents a 
pound ? 

45. What would 28 pounds of sugar cost, at 13 cents a 
pound ? 

46. What would 59 bushels of potatoes coat, at 38 cents a 
bushel ? 

47. What costs 1 hhd. of molasses at 37 cents a gallon t 

48. Multiply 19 by 17 

49. 37 19 

50. 106 23 



51 



141 34 



52. Multiply 206 by 38 

53. 314 47 

54. 203 58 

55. 715 67 



V. I. What cost 5 pounds of beef at 10 cents a pound 1 
2. What will 12 barrels of flour come to, at 10 dollars & 
barrel 1 



V MULTIPLICATION. 21 

Note, Observe that when you multi])]^ by 10, it is done 
by annexing a zero to the right of the number ; and by 100, 
it is done by annexing two zeros, &.c. ; and find the reason 
why. 

3. What would a hogshead of wine come to, at ten centa 
a pint 1 

4. If 10 men can do a piece of work in 7 days, how many 
days will it take 1 man to do it 1 

5. What would an ox, weighing 873 pounds, come to, at 
10 cents a pound ? 

G. If 100 men were to receive 8 dollars apiece, how many 
dollars would they all receive 1 

7. If 27 men were to receive 100 dollars apiece, how manjr 
dollars would they all receive ? 

FEDERAL MONET. 

10 mills (m.) make 1 cent marked c 

10 cents 1 dime d. 

10 dimes 1 dollar dol. or 9. 

10 dollars 1 eagle E. 

8. In 3 dimes how many cents ? 

9. In 5 dollars how many dimes ? How many cents T 

10. In 17 dollars how many cents 1 

1 1. In 83 cents how many mills ? 

12. In 753 dols. how many cents 1 

13. In 1 dol. how many mills? 

14. In 84 dols. how many mills ? 

' 15. In 7 dols. and 53 cents, how many cents 1 

16. In 183 dols. and 14 cents, how many cents ? 

17. In 283 dols. 43 cents arid 8 mills, how many mills'? 

18. In 8246 dols. 2 d. 5 c. 6 m. how many mills ? 

It is usual to write dollars and cents in the following man- 
ner i 43 dols. 5. d. 7 c. and 4 mills, is written $43,574. 
The character $ written before shows that it is federal mo- 
ney. The figures at the left cf the point (.) are so many 
dollars, tbc first figure at the right of the point is so many 
dimes, the next so many cents, and the third so many m.Us. 

It may be observed that when dollars stand alone; they 
are changed to dimes by annexing one zero to the right, be- 
cause that multiplies them by 10. They are changed to 
cents by annexing two zeros, because that multiplies th^^m 
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by 100. They are changed to mills by annexing three ze- 
ros, biecause that multiplies them by 1,000. Thus 43 dtil- 
fars are 430 dimes, 4,300 cents, or 43,000 mills. 5 dime& 
are 50 cents, or 500 mills. 7 cents are 70 mills. The 
above example then may be read 43 dols. 57 cents and 4 
mills ; or 435 dimes, 7 cents, and 4 mills ; or 4,357 cent? 
and 4 mills ; or 43,574 mills. When there are dotlars, 
dimes, and cents, the figures on the left of the point may be 
read dollars, and those on thfe right, cents ; or they may be 
all read together as cents. When the number of cents ex- 
ceeds 100, they are changed to dollars by putting a point 
between the second and third fijrures from the right. If 
there are mills in the number, all the figures may be read 
together as mills. Any number of mills are changed to'd<$l- 
lars by putting a point between the third and fourth figure 
from the right ; the figures at the left will be dollars, and 
those at the right, dimes, cents, and mHls. Since any sum 
which has cents or mills in it, may be considered as«o many 
centa or mills, it is evident that any operation, as addition, 
multiplication, d^c may be performed upon it in the same 
manner as upon simple numbers. 

If the sum consists of dollars and a number of cents less 
than ten, there must be a zero between the dollars and the 
cents in the place of dimes. Thus 7 dols. and 5 cents must 
be written $7.05. 

19. What will 10 yards of cloth cost at $4.53 a yard ? 

20. What will 10 pounds of coffee cost at $0.27 a pound ? 

21. What will 100 sheep cost at $8.45 apiece ? 

22. What will 1,000 yards of cloth cost at $0.35 a yard f 

32. Multiply 90 by 100 

33. 4 1,000 

34. 73 1,000 



2S. Multiply 5 by 10 

24. 47 10 

25. 30 10 

26. 124 10 

27. 387 10 

28. 450 10 

29. 13,008 10 

30. 7 100 



as. 80 1,000 

36. 132 1,000 

37. 800 1,000 

38. 1,643 1,000 

39. 725 10,000 



31. 38 100140. 76,438 10,jOpO 

VI. 1. W<iat cost 75 lb. of tobacco at 20 cents a pound ? 

2. What cost 30 cords of wood at $6,75 a cord ? 

3. If 400 men receive 135 dollars apiece, how many dr^l- 
lars will they all receive ? 
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4* If 30 men can do a piece of work in 43 days, how 
manj dajs wUl it take 1 man to do it ? 

5« If 70 men can do a piece of work in 83 days, liow 
manj men will«t take to do it in one day t 

6. If the pendulum of a clock swing once in a second 
how many times will it swing in an hour? How man) 

bnes in a dayl How many times in a weckt 

7. How many seconds are there in 10 min. 23 sec. 1 

8. How many minutes are there in 7 h. 23 min. t 

9. How many minutes are there in 3d'. 7 h. 43 min. ? 

10. How many seconds are there in 8 d. 7 h. 34 mm 
d sec. ? 

11. A garrison of 3,000 men are to be paid, and each 
man is to receive 128 dollars. How many dollars mil they 
all receive t 

12. What cost 30 barrels of cider at $3.50 a barrel t 

13. There are 320 rods in a Mile, how many rods ate 
there in 7 miles t How many in 10 miles t How many in 
30 miles 1 How many in 500 miles t 



14 Multiply 34 by 20 

M. 57 300 

10« 250 60 

17. 387 5,000 



18. Multiply 4,007 by ffi 

19. 11,600 700 

20. 4,900 40,000 

21. 13,400 8,000 



VII. 1. What will 17 oxen come to at 42 dollars apiece ? 
Note. Find the price of 10 oxen and of 7 oxen sepa- 
rately, and then add them together. 

2. What will 34 barrels of flour come to, at $6.43 a 
battel? 

Note. Find the price of 30 barrels and of 4 barrels seps- 
nttHy, and then add them together. 

3. What cost 19 gallons of wine, at $1.28 a gallon t 

4. What cost 68 yards of c\atji, at $9.36 a yard ? 

5. What will 87 thousand of tx>ards come to, at $5.50 a 
tUotisand ? 

6. Wliat will 58 barrels of beef come to, at $9.75 a barrel t 

7. What will 87 gallons of brandy come to, at $1.60 a 
gallon? 

8. A and B depart from the same place and travel in op- 
posite directions, A at the rate of 38 miles in a day, and B 
at ttie rate of 42 miles a day. How far apart will they be at 
the end of the first day ? How far at the end of 15 days ? 
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9. What will 287 barrels of inrpentiae come to, at $3.25 
1 barrel ? 

Note. Find the price of 200 barrels, of 80 barrels, and of 
7 barrels separately, and then add them together. 

10. What will 358 barrels of beef come" to, at $7.55 a 
barrel ? 

11. A drover bought 853 sheep at an average price of 
$3.58 apiece. What were the whole worth ? 

12. A merchant bought 105 hundred weight of lead, &t 
$17.33 a hundred weight ; how much did the whole come to t 

13. If a ship sail 8 miles in an hour, how many miles 
will she sail in a day, at that rate ? How far in 127 days 1 

14. An army of 8,975 men are to receive 138 dollars 
apiece. How many dollars will they all receive ? 

15. An army of 11,327 men are to receive a yearns pay, 
at the rate of 5 dollars a month for each man. How many 
dollars will they all receive ? 

16. Bought 207 chaldrons of coal, at $12,375 a chaldron. 
How much did it come to ? 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How much did it come to 1 

18. Shipped 350 casks of butter worth $14.50 a caak. 
Wliat was the value of the whole 1 

19. What cost 354 fother of lead, at $63.57 a fother 1 

20. What cost 25,837 gallons of brandy, at $2,375 a 
gallon 1 

21. If it cost $28.56 to clothe a soldier 1 year, liow many 
dollars will it cost to clothe an army of 15,200 men the same 
time! 

by 47 

250 

308 

1,005 

2,700 

38,400 

30,704 

37,000 

300,005 

703,004 

Miscellaneous Exampks. 

1. If 1 pound of tobacco cost 28 cents, what will a keg 
•jf tobacco, weighing 112 pounds, cost ? 



22. M 


[ultiply 887 


23. 


6,300 


24. 


1,006 


25. 


15,030 


26. 


38,446 


27. 


487,300 


28. 


7,035,064 


29. 


9,800,000 


30. 


78,508,060 


31. 


43,060,085 
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AYoau»uroi9 wvisttr. 

16 dmtns (dr.) make 1 ounce, marked ox. 

16 ounces 1 pound lU. 

28 pounds 1 quarter qr. 

4 qoarteiti 1 hundred weight cwt 

20 hundred weight 1 ton T. 

By this weight are weighed all things of a coarse and 
drossy nature ; such as batter, cheese, flesh, grocery warett 
and all metds except gold and silver. 

9. At 12 cents per lb. how much will 1 quarter of sugar 
oome to? 

d. If 1 quarter of sugar cost 7 dollars, what will I ewl. 
costt 
4. How many pounds are there in 1 cwt. 1 . 
& In 2 cwt. 2 qrs. how ni«fy quarters t 

6. In 3 qrs. 18 lb. heW mmy pounds t 

7. In 2 cwt. 1 qr. how many pounds t 

8. In 1 cwt 3 qrs. 23 lb. how m^ny pounds f 
9i In 18 lb. how many ounces 1 

10. In 12 cwt how many ounces? 

11. In 14 cwt 3 qrs. 15 lb.- 8 oz. how many ounces 1 

12. At 9 cents a pound, what cost 3 cwt 2 qrs. 16 Ibw of 
sugar t 

TROt .WEIGHT. 

24 grsids (gr.} make 1 penny-weight, marked dwt 
20 penny "Weignts 1 ounce ox. 

12 ounces 1 pound lb. 

By this weight are weigbod gold, nhrer, jewels, corn, 
bread, and liquors. 

13. If an infot of sUver weigh 42 os. 18 dwt, what is it 
worth at 4 cents per dwt ? 

14. Wliat is the value of a silver enf weif^g oz. 4 
dwt 16 gr. at 3 miUs per grain 1 

15. In 15 ingots of gold each weighing 9 oz. 5 dwt 1 
gr. how many grains ? 

APOTHECARIES* WEIGHT. 

20 grains (gr.) make 1 scruple, marked sc. 

3 scruples 1 dram dr. or S 

8 drains 1 ounce oz. or S 

12 ounces* 1 pound tb. 

3 
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Apothecaries use tkn weigl^ in compounding their medh 
cines, but they buy and sell by Avoirdupois weight. Apo* 
thei^es' is the same as Troy weight, having only some diP 
ferent divisions. 

16. In d lb. 8 S* 1 3. 2 9C 19 gr. how many grains t 

DRY MBASURE. 

3 pints (pt.) make 1 quart, marked qt 
8 quarts 1 peck pk. 

4 pecks 1 bushel bu. 
8 bushels 1 quarter qr* 

By this measure, salt, ore, oysters, corn, and other dry 
goods are measured. 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of wheat ? 

18. At 3 cents a quart what will G bu. 2 pks. 3 qts. of salt 
come tot 

CLOTH MSASURB. 

2 j inches (in.) make 1 nail, marked nl. 
4 nails 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarters 1 ell Flemish £11 FI. 

5 quarters 1 ell English £11 Eng. 
5 quarters 1 aune or eU French* 

19. At 27 cents a nail, what is the price of 2 yds. 1 <|^. 3 
nls. of cloth . 

20. If 1 qr. cost (2,50, what cost 43 ells English of broad-' 
clotht 

. 21. At 42 cents a* nail, what cost 13 elb Fi. 3 qrs. of 

broadcloth 1 

; 22. How many seconds are there in 4 years ? 

23. How many seconds are tbsre in 8 y. 3 mo. 2 wks. 9 
i. 19 h. 43 min. 57 sec ? 

24. How many calendar months are there from the Isi 
Feb. 1819, to the 1st August, 1822 ? 

25. How many days are there from the 7th Sept. 1817, to 
the 17th May. 1822? 

26. How many minutes are there from the 13th July, at 
43 minutes after 9 in the morning, to the 5th Not. at 19 
min. past 3 in the afternoon t 
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27. How man J seconds M are you ? 

28. How many seconds from the commencement of the 
Christian era to the year 1822 ? 

29. At 4 cents au ounce, how much would 3 cwt 2 qrs. 
18 lb. 7 oz. of snuff confK3 to 1 

30. At 28 cents a pound, what would 3 T. 2 cwt. 3 qrs. 
16 lb. of tobacco come to 1 

31. If a cannou ball iiics S miles in a minute, how far 
would it fly at that rate in 7 y. 2 mo. 3 wks. 2 days 1 

32. If a quantity of provision will last 324 men 7 days, 
how many men will it last one day ? 

33. A garrison of 527 men have provision sufficient to last 
47 days, if each man is allowed 15 oz. a day ; how man/ 
days would it last if each man were allowed only 1 oz. a 
day ? 

34. A garrison of 527 men have provision sufficient to la&c 
47 days, if each man is allowed 15 oz. a day ; how many 
men would it serve the same time, if each man were allow* 
ed only 1 oz. a day ? 

. 35. If a man performs a journey in 58 days, by travelling 
9 hours in a day> how many hours is he performing it 1 

36. li by working 13 hours in a day a man can perform 
a piece of work in 217 days ; how long would it take him to 
do it if he worked only 1 hour in a day 1 

37. If by labouring 14 hours in a day 237 men can build 
a ship in 132 days, how many days would it take them, if 
tliey work only 1 hour in a day i How many men would 
it take to do it in 132 days, if they work only 1 hour in a 
day T 

3^. How many yards of cloth that is 1 qr. wide, are equal 
to 27 yaids that is 1 yd. wide ? 

3^). If a piece of cloth that is 1 qr. wide is worth ® 67.25, 
what is a piece containing the same number of yards of ilie 
same kind of cloth worth, that is 1 yd. wide ? 

40. If a bushel of wheat afford 65 eight-penny loaves, 
how many penny loaves may be obtained from it 1 

41. What is the price of 4 pieces of cloth, the first con- 
taining 21 yards, at 84.75 a yard ; the second containing 27 
fards, at $7.25 a yard ; the third containing 18 yards, at 
$9.00 a yard ; and the fourth containing 32 yards, at $8.57 
a yard ? 

42. A man bought* 15 lb. of beef, at 9 cents a pound ; 
28 lb. of sugar, at $0,125 a pound ; 18 gallons of wtue, al 
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$1.56 a gallon ; a barrel of Hour, for 99.00; and S barrels 
of cider, at $3.50 a barrel. How much did the whole 
amount to 1 

Interest is a reward allowed by a debtor to a creditor fin 
the use of money. It is reckoned by the hundred, hence 
the rate is called so much per cent, or per centum. Per 
centum is Latin, signifying by the hundred. G per cenL 
signilies 6 dollars on a hundred dollars, 6 cents on a hun« 
dred cents, <£G on ^l(K), &/C. so 5 per cent, signihes 5 dol* 
lars on 100 dollars, &c. Insurance, cmnmission^ and pre* 
miums of every kind are reckoned in this way. Discount is 
no much per cent, to be taken out of the principal. 

43. If 1 dollar gain G cents interest a year, how much will 
13 ddlars gain in the same time ? 

44. What ib the interest of $43.00 for 1 year at 6 per 
eenL 1 

45. What is the interest of $I57.0D lor 1 year at 5 per 
cent. ? 

4G. What is the interest of $1.00 for 2 y^ars at 6 per 
cent. ? What for 5 ytiars ? 

47. What is the interest of $247.00 for 3 years at 7 per 
cent 1 

48. How much must I give for insuring a ahip and cargo 
worth $1.50,000.00 at 2 per cent. 1 

49. Imported some books from England, for which I 
paid $150.00 there. The duties in Boston were 15 per 
cent., the freight 85.00. What did the books cost me ? 

50. What must I receive for a note of $275.(M> that hat 
been due 3 years, interest at G \yex cent. 1 

•51. A man failing in trade, is able to pay only $0.68 on a 
dollar ; how much can he pay on a debt of $5 dollars 1 
How much on a debt of 20 dollars 1 

52. A man failing in trade, is able to pay only $0.73 on a 
dollar ; how much will he pay on a de^t of $47.00 ? How 
orach on a debt of $123.00? How much on a debt of 
$2,500.00 1 

53. A merchant bought a quantity of goods for 243 dol- 
lars, and sold them so as to gain 15 per cent. ; how much 
did he gain, and how much did he sell them for 1 

54. A merchant bought a quantity of goods for $843.00 % 
how much nuwt he sill them for to gain 23 per oenu ? 
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VIII 1.* David had nine peaches, and gave four of 
them to George ; how many had he left ? 

2. A man having 15 dollars, lost 9 of them ; how many 
Jittid he left ? 

3. David and William counted their apples ; David had 
35, and William had 17 less; how many had William? 

4. A man owing 48 dollars, paid 29; how many did he 
tlien owe ? 

5. A man owing 48 dollars, pakl all but 19 ; how many 
did he pay ? 

G. A man owing a sum of money, paid 29 dollars, and 
then he owed 19 ; how many did he owe at first ? 

7. A man being asked how old he was when he was mar- 
ried, answered, that his present age was sixty-four years, 
and that he had been married 37 years ; what was his age 
when he was married 7 

8. A man being asked how long he had been married, 
answered, that his present age was sixty-four years, and that 
he was twenty-seven years old when he was married ; how 
long had he been married 1 

9. A man being asked his age, an9wered, that he was 27 
years old when he was married, and that he had been mar- 
ried 37 years. What was his age ? 

10. A man bought a piece of cloth containing 93 yards, 
and sold 45 yards of it ; how many yards had he left ? 

11. A merchant bought a piece of cloth for one hundred 
and fifteen dollars, and sold it again for one hundred and 
thirty-eight dollars. How much did he gain by the bargain ? 

12. A merchant sold a piece of cloth for 138 dollars, 
which was 23 dollars more than he gave for it ; how much 
did he give for it ? 

13. A merchant bought a piece of cloth for 115 dollars, 
and sold it so a^ to lose 23 dollars. How much did he sell 
it for ? 

14. A man bought a quantity of wine for 753 dollars, bul 
not being so good as he expected, he was willing to lose 87 
dollars in the sale of it ; how much did he sell it for ? 

15. A mkn owing two thousand, six hundred, and forty 

* See First L«Monfl|, sect. 1 
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three dollars, paid at several times as follows; at one time 
two hundred and seventy-five dollars ; at another fifty-eight 
dollars ; at another seven dollars ; and at another one thou- 
sand and sixty-seven dollars; how much did he then owe ? 

1(>. From Boston to Providence it is 41 miles, and from 
Boston to Attleborough (which is upon the road from Bos- 
ton to Providence) it is 28 miles ; how far is it from Attle- 
boroucrh to Providence ? 

17. From Boston to New York it is 250 miles ; sup|)ose a 
man to have set out from Boston for New York, and to 
have travelled 14 hours, at the rate of five miles in an hour ; 
how much farther has he X6 travel T 

18. General Washington was born A. D. 1732, and died 
in 1799 ; how old was he when he died ? 

19. Dr. Franklin died A. D. 1790, and was 84 years old 
when he died ; in what year was he born 1 

20. A gentleman gave 853 dollars for a carriage and two 
horses ; the carriage alone was valued at 387 dollars ; what 
was the value of the horses ? How much more were the 
horses worth than the carriage ? 

21. A man died leaving an estate of eight thousand, four 
hundred, and twenty-three dollars ; which he bequeathed as 
follows ; two thousand, three hundred dollars to each of his 
two daughters, and the rest to his son ; what was the son's 
share 1 

22. A gentleman bought a house for sixteen thousand, 
and twenty-eight dollars; a carriage for three hundred and 
eight dollars, and a span of horses for five hundred and 
eighty-three dollars. lie paid as follows ; at one time nine- 
ty-seven dollars ; at another, one thousand, and eight dol- 
lars ; and at a third, four thousand, two hundred, and six 
dollars. How much did he then owe ? 

23. In Boston, by the census of 1820, there were 43,278 
inhabitants ; in New Y'ork, 123,706. How many more in- 
habitants were there in New York than in Boston I 

24. In Boston, by the census of 1810, the nun<ber of in- 
habitants was 33,250; and in 1820 it was 43,278. What 
was the nicrease for 10 years 1 

25. A merchant bought 2 pipes of brandy for i342 dollars, 
aud retailed it at 3 dollars a gallon. How much did he iraiii • 

20. A man bought 359 kegs of tobacco, at 9 dollars a 
keg ; (>54 barrels of beef, at 8 dollars a barrel ; 9 bags of 
coffee, at 29 dollars a bag In exchange he gave 3 hhda 
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of brandy, at 2 dollars a gallon ; 473 cwt ofsugar, pt8 dol* 
lars per cwt. How much did he then owe ? 

27. A man bought 7 lb. of sugar, at f 0.125 per lb. ; 4 
cals. of molasses, at 0.375 per gall. ; 5 lb. of raisins, at 
80.14 per lb. ; 1 bbl. of flour, for ^-e.OO. He paid a ten 
dollar bill ; how much change ought he to receive back ? 

28. Two merchants, A and B, traded as follows ; A sold 
B 24 pipes of wine, at $1.87 per gal. ; and B sold A 32 
hhds. of molasses, at $47.00 per hhd. The balance was 
paid in money ; how much money was paid, and which re 
ceived it 1 

29. A merchant sold 35 barrels of flour, at 7 dollars per 
barrel ; but for ready money he made 10 per cent, discount. 
How much did the flour come to afler the discount was 
made? 

30. A merchant bought 15 hhds. of wine, at $2.00 per 
Ipallon ; but not finding so ready a sale as he wished, he was 
obliged to sell it so as to lose 8 per cent, on the cost. How 
much did he lose, and how much did he sell the whole for 1 

31. Suppose a gentleman's income is $1,836.00 a year, 
and he spends $3.27 a day, one day with another; how 
much will he spend in the year t How much of his income 
will he save ? 

32. What is the diflerence between 487,068 and 24,703 ? 

33. How much larger is 380,064 than 87,065 ? 

34. How much smaller is 8.756 than 37,005,078 ? 

35. How much nnist you add to 7,643 to make 16,487 ? 

36. How much must you subtract from 2,483 to leave 
627? 

37. If you divide 3,880 dollars between two men, giving 
one 1,907 ddlars, how much will you giire the other I 

38. Subtract 38,506 from 90,000. 

39. Subtract 20,076 from 180,003. 

40. A man having 1,€00 dollars, gave away one dollar; 
hew many dollars had he left ? 

41. A man having $1,000.90, lost seventeen cents, how 
moeh had he left ? 

42. What is the difference between 13 and 800,060 2 

43. What is the difference bfetween 160,000 and 70 1 

44. How much must you add to 123 to make 10,000 ? 

45. A man's income is $2,738.43 a year, and he spends 
81,897.57 ; how much does he save ? 

40. Subtract 93 from 80,640. 



{ 
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47. A merchant shipped molasses to the amount of 
915,000.00, but during a storm the master was obliged to 
throw overboard to the amount of $853.42 ; what was the 
value of the remaining part ? 

48. A man bought goods to the amount of $1,153.00, at 
C months' credit, but preferring to' pay ready money, a dis- 
i)ount was made of $35.47. What did he pay for the goods 1 

49. Subtract one cent from a thoui^nd dollars. 
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IX. 1. How many oranges, at 6 cents apiece, caa yQ« 
buy for 36 cents? 

2» How many barrels of cider, at 3 doUais « biurel, ca» 
be bought for 27 dollars 1 

3. How many bushels of apples, at 4 shilliogs a biishd^ 
can you bay for 56 shillings ? 

4. How mapy barrels of flour, at 7 dollars a bairei, can 
you buy for 98 dollars ? 

5. How many dollars are there in 96 shillings t 

KNOLISH M01CB¥. 

4 fiirthini^ ((^) ii\akQ 1 penny, nvixked d 

12 pence 1 fifhilliiig a, 

20 shillings 1 pound £ 

SI stullings 1 guinea. 

This moaey was ased in this country until A. D. 1780, 
when, by an act of Congress, the present system, which ia 
called Federal Money , was adopted. Some of these denomi- 
nations, however, are still used in this country, as the shil- 
ling and the penny, but they are different in value fonn the 
Engiisb. la Engtish money 4b. 6d. is equal in vahie to the 
Spanish and American dollar. But a dollar is called six 
■hillings in New England; eight shtltings in N^ew York; 
and 7s. 6d. in New Jersey. The English guinea is equU lo 
288. in New England currency. The dollar will be con- 
sidered 6s. in this book, unless notice is given of a different 
ralue. 

6. How many pence are there m 84 farthings t 
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7. How many Ik of sugar, at 9d. per lb., Infty be bought 
forllTd.l 

8. How much beef, at 8 cents per lb., maj be bought for 
81.12? 

0. How many lb. of ^eel, at 13 cents per ib., may be 
bought for $2.21 ? 

10. How many cwt. of sugar, at $14 per cwt, may be 
bought for $280 1 

11. How many cwt. of cocoa, at $17 per cwt, may be 
bought for $391 ? 

12. How much cocoa, at $25 per cwt., may be bought 
for 475 dollars ? 

13. How much sugar, at 8d. per lb., may be bought for 
4s. 8d.? 

14. How much cloth, at 4s. per yard, may be bought for 
l£. 12s. ? 

15. How much snuff*, at 2d. 2 qr. per o%., may be bought 
for 40 farthings ? ,, 

16. How much wheat, at 8s. per bushel, may be bought 
for 2£. 16s. ? 

« 

17. How much cloth, at 7s. per yard, may be bought for 
a£. 17s. ! 

18. How much pork, at 9d. per pound, may be bought for 
1^. 4£. 9d. ! 

19. How much molasses, at lid. per quart, may be bought 
fur 2.£. 15s. lid.? 

20. In 38 shillings how many pounds ? 

21 . In 53 shillings how many pounds ? 

22. In 87 shillings how many pounds ? 

23. In 115 shillings how many pounds ? 

24. In 178 shillings how many pounds? 

25. In 253 shillings how many pounds ? 

26. In 6,247 shillings how many pounds ? 

27. In 38 pence how many shillings ? 

28. In 153 pence how many shillings ? 

29. In 1,466 pence how many shillings? 

30. In 26,842 pence how many shiilings^ 

31. In 89 farthings how many pence? 

32. In 243 farthings how many pence ? 

33. In 3,764 farthings how many pence ? 

34. In 137 farthings how many pence ? How manj 
■hillings ? 

35. In 382 farthings how many shtiiiugn ? 
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SH. In 870 penco how many shillmgii? Ilow many 
pounds 1 

37. In 846 pence how many pounds ? 

38. In 3,858 pence how many pounds ? 

39. In 2,340 farthings how many pence 1 How liiany 
shillings ? How many pounds 1 

40. In 87,253 farthings how many pounds 1 

41. In 87 pints how many quarts ? How many gallons 1 

42. In 230 pints how many gallons 1 » 

43. In 98 gills how many pints 1 How many quarts ? 

44. In 183 gills how many pints ? How many quarts 1 
flow many gallons ? 

45. In 4,217 gills how many quarts ? How many gallons t 

46. In 2<%864 gills how many gallons ? 

47. In 148 gallons how many hogsheads 1 

48. In 3,873 gallons how many pipes ? How many tuns 1 

49. In 48,784 gills of wine how many hogslieads ? How 
many pipes ? How many tuns ? 

50. In 873 seconds Itow many minuten ? 

51. In 87 hours how many days ? 

.52. Ip 73 days how many weeks 1 How many months ? 

53. In 2,738 minutes how many hours 1 How many days ? 

54. In 24,796,800 8er<>nds how many minutes? How 
many hours ? How many days ? How many weeks ? How 
many months ? 

55. In 506,649,600 seconds how many years, allowing 
365 days to the year ? 

56. lu 273 drams how many pounds Avoirdupois ? 

57. In 5^079 drams how many ounces ? How many 
pounds ? 

58. In 573,440 drams how many ounces ? How many 
poimds ? How many quarters ? How many hundred- 
weight ? How many tons 1 

59. In -5,592,870 ounces how many tons ? 

60. In 384 grains Troy how many penny-weights ? 

61. In 325 dwt. how many ounces 1 

62. In 431 oz. Troy how many pounds T 

63. In 198,706 grains Troy how many penny-weights ? 
How many ounces t How many pounds I 

64 In 678,418 grains Troy how many pounds 1 

65. In 37 nails how many yards ? 

66. In 87 nails how many ells English 1 
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67. In 243 nails how many yards ? 

OS. In 372 quarters liow many ells Flemish ? 

G9. In 3,107 nails how many elis Flemish ? 

70. In 327. shillings how many English guineas I 

7J. In OS pence how many six-pences ? 

72. In 130 pence how many eighl-penccs t 

73. In 342 pence how many fotir-pences ? 

74. In 2,080 pence how many nine-pences ? 

75. In 3,870 lialf-pence how many pence ? 

70. In 3,948 farthings how many pence? IIow many 
three^pences ? 

77. In 58,009 half-pence how many pounds ? 

78. In 57,004 farthings how many guineas at 28s. each 1 

79. In 3^. how many pence ? How many three-pences 1 

80. In 73^. how many shillings ? In these shillings how 
many dollars ? ** 

81. In 84:£. how many shillings ? In these shillings how 
majiy guineas ? 

82. In 37<£. 4s« how many shillings ? How many dollars ? 

83. How many pence are there in a dollar ? 

84. In 382 pence how many dollars ? 

85. In 32^. 8s. 4d. how many dollars ? 

80. In 13 yards how many quarters ? In these quarters 
how many ells Flemish ? 

87. In 2 y. 3 qr. how many quarters 1 In these quarters 
how many ells English 1 

88. lu 17 ells Flemish how many quarters? In these 
quarters how many aunes 1 

89. In 73 aunes how many yards ? 

90. From Boston to Liverpool is ahout 3,000 miles ; if a 
ihip sail at the rate of 115 miles in a day, in how many days 
will she sail from Boston to Liverpool 1 

91. If an ingot of silver weigh 30 oz. 10 dwt. how many 
pence is it worth at 3d. per dwt. 1 How many pounds ? 

92. How many spoons, weighing 17 dwt. each, may oe 
made of 3ib. oz. 18 dwt. of silver 1 

93. A goldsmith sold a tankard for I0l£. 8s. at the rate of 
58. 4d. per ounce. How much did it weij^h ? 

94. How many coats may be made of 47 yds. 1 qr. of 
broadcloth, allowing 1 yd. 3 qrs. to a eoat 1 

95. What number of bottles, containing 1 pt. 2 gis. each, 
may be filled with a barrel of cider ? 

96. How many vessels, containing junts, quartSt an<l ^^^ 
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quarts, and of each an equal number, may be filled with a 
pipe of wine T 

Note. Three vessels, the first containing a pint, the se- 
cond a quart, and the third two quarts, are the same as one 
vessel containing 3 qts. 1 pt. The question is the same .is 
if it had been asked, how many vessels, each containing 3 
qts. 1 pt., might be filled. 

97 A man hired some labourers, men and boys, and of 
each an equal number ; to the men he gave 7s. and to the 
boys 3s. a day, each. How many shillings did it take to 
pay a man and a boy ? It took *6£. 10s. t3 pay them for 1 
day's work. How many were there of each sort 1 ^ 

Note, The question is the^ame as if it were asked, how 
many men this money would pay at 10s. per day. 

98. A man bought some sheep and some calves, and of 
each an equal number, for $165.00; for the sheep he gave 
$7.75 apiece, and for the calves $3.25. How many were 
there of each sort 1 

99. A man having $70.15, wished 1o purchase some rye, 
some wheat, and some corn, and an equal number of bushels 
of each kind. The rye was $0.95 per 'bushel, the wheat 
$1.37, and the corn $1).73. How many bushels of each sort 
could he buy if he laid out all his money ? 

100. How many table spoons, weighing 23 dwt. each, and 
tea spoons, weighing 4 dwt. 6 gr. each, and of each an equal 
number, may be made from 41b. 1 oz. 1 dwt. of silver ? 

101. A merchant has 20 hhds. of tobacco, each contain- 
ing 8 cwt. 3 qrs. 14 lb. which he wishes to put into boxes 
containing 71b. each. How many boxes must he get ? 

102. Bought 140 hhds of salt, at $4.70 per hhd. ; how 
much did it come to ? How many quintals of fish, at $2.(M 
per quintal, will it take to pay for it ? 

103. A man bought 18 cords of wood, at 8 dollars a cord, 
and paid for it with flour, at $6 a \iarre). How many bar- 
rels did it take t 

104. A man sold a hogshead of molasses at $0.40 per 
gal., and received his pay in corn at $0.84 per bushel. How 
many bushels did he receive ? 

10.5. How much coffee, at $0.25 a pound, can I have for 
100 ib. of tea, at $0^7 per lb. 1 
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l()6. How much broadcloth, at $6.66 per jard, must be 
given for 2 hlids. of molasses, at $0.37 per gal. 1 
*U7. How many times is 8 contained in 6,8481 
108. 12,873 is how many times 3 1 
KK). 80,436 is how many times D 1 

1 10. 1,740 is how many times 6 ? 

111. 18,345 is how many times 5 1 

1 12. 64,848 is how many times 4 1 

1 13. 94,4.56 is how many times 8 ? 

1 14. 80,055 ishow many times 15? 

1 15. 8,772 is how many times 12 I 

1 16. 1,U24 is how many times 37 1 

1 1 7. 1 ,924 is how many times 52 1 

1 18. 3,102 is how many times 94 ? 

1 19. 3,102 is how many times 33 1 

120. 4,978 is how many limes 131 t 

121. 28,125 is how many times 375 1 

122. 15,:M1 is how many times 529 ? 

123. 49,640 is how many times 136 ? 

124. 6,816,978 is how many times 8,253 t 
I2i3. 92,883,780 is how many times 9,876 t 

126. 2,001,049,068 is how many times 261,986! 

127. 1 1,714,545,304 is how many times 87,362 ? 

128. 921,253,442,978,025 is how many times 918,273,645 1 

Miscellaneous Eximiples* 

1. At 4s. 3d. per bushel, what cost 3 bushels of corn 1 

2. At 2s. 3d. per yard, what cost 4 yards of cloth ? 

3. Wlwit cost 7 lb. of coffee, at Is. 6d. per lb t 

4. What cost 3 gallons of wine, at 88. 3d. per gal. ? 

'5. What cost 4 quintals offish, at ISs. 3d. per quintal 1 

6. What cost 5 cwt. of iron, at 1«£. Os. 4d. per cwt, ? 

7. What cost 6 cwt. of sugar, at 3.£. 88. 4d. per cwt. ! 

8. What cost 9 yds. of broadcloth, at 2^. 6s. 8d. pet 
yard I 

9. How much sugar in 3 boxes, each box containing 14 
lb. 7 oz. ? 

10. At 3«£. 98. per cwt. what cost 7 cwt. of wool ? 

1 1. What is the value of 5 cwt. of raisins, at 2£. Is. 8d 
per cwt. ? 

12. How much wool in 3 packs, each pack weighing 2 
cwt 2 qrs. 13 lb. ? 

4 
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in. What is the weight of 5 casks of raisins, each cask 
weighing 2 cwt. 3 qrs. 25 lb. ? 

14. What is the weight of 12 pockets of liops, each pock- 
et weighing 1 cwt. 2 qrs. 17 lb. ? 

15. What is the weight of 16 pigs of lead, each pig weigh* 
ing 3 cwt. 2 qrs. 17 lb. 1 

Note* Divide the multiplier into factors as in Art. IV. ; 
that is, find the weight of 4 pigs and then of 10. 

16. At 78. 4d. per bushel, what cost 18 bushels of wheat 1 

17. What cost 21 cwt. of iron, at \£. 6s. 8d. per cwt. 1 

18. What cost 28 lb. of tea, at 5s. 7d. per lb. ] 

19. What cost 32 lb. of coffee, at Is. 8d. per lb. 1 

20. What cost 23 lb. of tea, at 4s. 3d. per lb. ? 

Note. Find the price of 21 lb. and then of 2 lb. and add 
them together. Art. IV. v 

21. What cost 26 yds. of cloth, at Ss. 9d. per yd. t 

22. What cost 34 cwt. of rice, at 1,£. Is. 8d. per cwt. t 

23. If an ounce of silver cost 6s. 9d., what is that per lb 
Troy ? What would 2 lb. 7 oz. cost ? 

24. What is the value of 38 yds. of cloth, at 2<£. 68. 4d. 
per yd. 1 

25. A man bought a bushel of corn for 5s. 3d., and a 
bushel of wheat for 7s. 6d. ; -what did the whole amount to ? 

26. How much silver in 6 table spoons, each weighing 5 
oz. 10 dwts. ? 

27. A man bought two loads of hay, one weighing 18 
cwt. 3 qrs., and th^ other 19 cwt. 1 qr. ; how much in both ? 

28. A man bought one load of hay for 7<£. 3s., and 
another for 6j^. 8s. 4d. ; how much did he give for both 1 

29. A man bought 3 vessels of wine ; the first contained 
18 gallons; the second 15 gals. 3 qts. ; and the third 17 
gals. 2 qts. 1 *pt. How much in the 3 vessels ? 

30. A merchant bought 4 pieces of cloth. The first con- 
tained 18 yds. 3 qrs. ; the second 23 yds. 1 qr. 3 nls. ; the 
third 25 yds. ; and the fourth 16 yds. 2 qrs. 2 nls. How 
many yards in the whole ? 

31. A man bought 3 bu. 2 pks. of wheat at one time ; 18 
bu. 3 pks. at another time ; 9 bu. 1 pk. 5 qts. at a third ; 
and 16 bu. pk. 7 qts. at a fourth. How many bushels did 
he buy in the whole ? 

32. A man bought a cask of raisins for \£. 18s. 4d. ; 1 
lb. of coffee for Is. 6d. ; 1 cwt. of cocoa for 3;€. 17s. ; I kef 
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of molasses for 13s. 7(1^; 1 box of lemons for i£. ds. ; 1 
bushel of corn for* 4s. 3d. How much did the whole amojint 
to? 

33. A roan bought 4 bal^ of cotton. The first contained 
4 cwt. 2 qrs. IG lb. ; the second 3 cwt. 1 qr. 14 lb. ; the 
third 5 cwt. qr. 23 lb. ; and the fourth 4 cwu 3 qrs. What 
was the weight of the whole ] 

34. A merchant bought a piece of cloth, containing 19 
yds. 3 qrs., and sold 4 yds. 1 qr. of it ; iiow much had he 
left? 

35. A grocer drew out of a hhd. of wine 17 gals. 3 qts. ; 
how much remained in the hogshead ? 

tM>. A bought of B a bushel of wheat for 7s. (ki. He gave 
him 1 bushel of corn worth 5s. 3d. and paid the rest in 
money. How much money did he pay ? 

37. C bought of B a bale of cotton for 18=£. 4s. and B 
bought of C 4 barrels of flour for 9<£. 3s. C paid B the rest 
in money. How much money did he pay 1 

38. If from a piece of cloth, containing 9 yds. you cut off 
I yd. 1 qr., how much will there be left ? 

39. If from a piece of cloth, containing IS yds. 1 qr. you 
cut off 3 yds. 3 qrs., how much will be left 1 

40. If from a box of butter, containing 15 lb. there be 
taken 61b. 3 oz., how much will be left ? 

41. A man sold a box of butter for 17s. 4d., and in pay 
received 7 lb. of sugar, worth 9d. 2qr. per lb. and the rest in 
money. How much money did he receive ? 

42. A countryman sold a load of wood for 2£. 8s. and 
received in pay 3 gals, of molasses at 2s. 3d. per gal., 8 lb 
of raisins at lOd. per lb., 1 gal. of wine at lis. 3d., and tlu . 
rest in money. How much money did he receive ? 

43. A smith bought 17 cwt. 3 qrs. of iron, and after hay 
ing wrought a few days, wishing to know how much of it h' 
had wrought, he weighed what he had left, and found he ban 
8 cwt. 1 qr. 13 lb. How much had he wrought ? 

44. A merchant bought 110 bars of iron, weighing 5C 
cwt. 1 qr. 11 lb., of which he sold 19 bars, weighing 9 cw«. 
3 qrs. 15 lb. How much had he left 1 

45. A merchant bought 17 cwt. 2 qrs. I lb, of sugar, and 
sold 13 cwt. 3 qrs. 17 lb. How much remains unsold 7 

40. From a piece of cloth, which contained 43 yds. 1 qr., 
■ tailor cut 3 suits, containing G yds. 2 qrs. 2 nls. each. 
How much cloth was there left 1 
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47. The revolationarj war between Eiijfland and Ameri* 
Cfl commenced April 19th, 1775, and a general peace took 
place Jan. 20th, 1 7S3. How long did tlie war continue ? 

48. The war between England and the United States 
commenced June 18th, 1812, and continued 2 years 8 
months 18 days. When was peace concluded ? 

49. The transit of Venus (that is, Venus appeared to pass 
over the sun) A» D. 1769, took place at Greenwich, Eng^ 
June 4t1i, 5 h. 20 min. 50 sec. morn. Owing to the differ^ 
cnce of longitude between London and Boston it would take 
piace 4 hours 44 min. IG sec. earlier by Boston time. At 
what time did it take place at Boston ? 

X^ 1.* If 1 yard of c!oth is worth 2 dollars, what is \ of 
a yard worth ? 

2. What is I of 2 dollars? 

3. If 2 dollars will buy 1 lb. of indigo, how much will 1 
dollar buy ? How much will 3 dollars buy ? How much 
will 7 dollars buy ? How much will 23 dollars buy 1 How 
much will 125 dollars buy. 

4. At 3 shillings per bushel, what will -J of a bushel of 
corn cost ? What will | of a bushel cost 1 

5. At 3 dollars a barrel, what part of a barrel of cider will 
1 dollar buy ? What part of a barrel will 2 dollars buy ? 
How much will 4 dollars buy ? How much will 5 dollars 
buy 1 How much will 8 dollars buy ? How much will 29 
dollars buy ? 

6. At 3 dollars a box, how many boxes of raisins may be 
bought for 125 dollars 1 

7. How many bottles, holding 3 pints each, may be filled 
with 85 gallons of cider 1 

8. At 4 dollars a yard, how much will -^ of a yard of cloth 
cost ? How much will | of a yard cost ? How much will 
J of a yard cpst 1 

9. A 4 dollars a box, what part of a box of oranges may 
be bought for 1 dollar? What part for 2 dollars? What 
part for 3 dollars f How many boxes may be bought for 5 
dollars ? How many for 19 dollars ? 

10. At 4 dollars a barrel, how many barrels of rye fiour 
may be bought for 327 dollars ? 

11. At 5 dollars a cord, what will •( of a cord of wood 

* Sec Fiist J.e«snn8, lect. 111. art. B 
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codt 1 What win ^ cost ? What will J cost? What will 
I cost t What will } cost ? What will f cost ? 

12. At 5 dollars a week, what part of a week's board can 
I have for I dollar ? What part for 2 dollars ? What pan 
for ^ doHars ? Wliat part for 4 dollars 1 How long can I be 
boarded for 7 dollars T How long for 18 dollars ? How long 
for 39 dofiars ? 

13. At 5 dollars a barrel, how many barrels of fish may be 
bought for $453 T 

14. If a firkin of batter cost 6 doHars, how much will f 
of a firkin cost 1 How much will | cost 1^ How much will 
f cost t How much will jf cost ? How much will y cost ? 

15. At 6 dollars a ream, what part of a ream of paper may 
be bought for 1 dollar ? What part for 2 dollars 1 What 
part for 5 dollars ? How many reams may be bought for 17 
dollars 1 How many will 56 dollars buy ? 

16. At hilars a barrel, how many barrels of flour may 
be bought for 437 dollars 1 

17. If a^ stoge runs at the rate of 7 miles in an hour, in 
what part of an hour will it run 1 mile 1 In what part of an 
Lour will it run 3 miles ? In what part of an hour will it run 
5 miles 1 In what time will it run 17 miles 1 In what time 
will it ran 59 miles ? In what time will it run from Boston 
to New York, it being 250 miles ? 

18. At 8 dollars a chaldron, how many chaldrons of coals 
may be bought for 75 dollars ? 

19. At 5 dolhiFS a ream, how many reams <^ paper may 
be bought for 253 dollars 1 

20. At 7 dollars a barrel, how many barrels of flour may 
be bought for 2,434 dollars ? 

21. At 9 dollars a barrel, how many barrels of beef may 
be bought for 3,827 ddlars ? 

22. At 8 dollars a cord, how many cords of wcjpd may be 
bought for 853 dollars ? 

23.. At 17 cents per lb., how many pounds of chocolate 
may be bought for $1.00 ? How many lb. for $2.00 ? How 
many lb. for $8.87 ? 

24. At 25 dollars per cwt. what part of 1 cwt. of cocoa 
may be bought for 1 dollar ? What part for 3 dollars ? What 
part for 8 dollars ? What part for 18 dollars 1 How many 
cwt. may be bought fpr 2,387 dollars ? 

25. At 28 dollars per ton, how many tons of hay may be 

bought for $427 1 

4» 
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26. If 32 dollars will buy 1 thousand of^ slaves, what part 
of a thousand may be bought for 1 dollar ? What part of a 
thousaiid may be bought for 2 dollars 1 What part of a 
thousand may be bought for 7 dollars ? What part for 15 
driflars t What part for 27 dollars T How many thousands 
may be bought for 87 dollars 1 How many for §853 1 

'Z7, At 45 cents per gallon, what part of a gallon may be 
IvMiglit for I cent 1 • What part for 3 cents ? What part for 
8 cents 1 What part for 17 cents ? What part for 37 cents ? 
What part for 42 cents ? How many gallons may be bought 
for $17.53? 

28. At 13S dollars per ton, what part of a ton of potash 
may be bought for 1 dollar ? What part for 17 dollars ' 
What part for 35 dollars ? What part for 87 dollars T What 
part for 115 dollars 1 How many tons may be bought ibr 
$875 1 How many tons for $27,484 1 

29. At $6.75 per barrel, what part of a barrel of flour 
may be bought for 1 cent ? What part for 17 cents 1 What 
part for 87 cents ? What part for $2.87 ? How many bar- 
rels may be bought for $73.25 1 

30. At 73 cents a gallon, how many gallons of wine may 
be bought for $35.00 ? 

31. At $2.75 per cwt., how many cwt. of fish may be 
bought for $93.67 ? 

32. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles t 

33. If a ship sail at the rate of 125 miles per day, how 
long will it take her to sail round the world, it being about 
24,911 miles? 

34. How much indigo, at 2 dollars per lb., must be given 
for 19 yds. of broadcloth, at 7 dollars per yard ? 

35. How many bushels of corn, at 5s. per bushel, must be 
given for 23 bushels of wheat, at 7s. per bushel ? 

36. How many lb. of butter, at 23 cents per lb. must be 
given for 5 quintals of fish, worth $2.25 per quintal ? 

'37. How many bushels of potatoes, at 3s. per bushel, must 
be given for a barrel of flour, worth 7 dollars and 4 shil- 
lings ? 

liS. At 2^. 3s. p>er barrel, how many shillings will 7 bar- 
rels of flotir come to ? How much brandy, at 8s. per gaL. 
will it take to pay for it ? 

39. If 63 gallons of water, in 1 hour, run into a cistern 
eontaining 423 gallons, in what time will it be filled ? 
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40. At 48 3d. pei; bushel, what, part of a bushei will Id. 
buy ? What part of a bushel will 8<i. buy 1 What part of a 
bushel will Is. or I2d. buy ? How many bushels may bo 
bought for 2£. IGs. 4d ? 

41. At 8s. 4d. per gallon, how many gallons of wine may 
be bought fui 17ri'. 3s. 8d. ? 

42. At lis. (hJ. per gallon, how many gallons of brandy 
may be bought for 4*M\ 1 

43. A tmys of B 3 cwt. 3 qrs. of sugar, at 9 cents per 
lb. ; 2 hhds. of brandy at $1.57 per gallon ; and 8 qqls. of 
fish at $2.55 per qql. In return, B pays A $25.00 in cash ; 
150 lb. of bees~wax, at $0.40 per lb. ; and the rest in flour 
at $7.50 per barrel. How many barrels of flour must B 
give A 1 

44. 785 are how many times 4 T 

45. 2,873 are how many times 8 1 

46. 8,407 are how many times 9 ? 

47. 2.8(>4 arc how many times 14 1 

48. 43,(i.57 arjB how many times 28 ? 

49. 27,647 are how many times 78 1 

50. 884,673 are how many times 153 ? 

51. 181,700 are how many times 437 ? 

52. 984,607 are how many times 2,467 1 

53. Divide 1,708,540 by 13,841, 

54. Divide 407,648,205 by 403,006. 

55. Divide 100,000,000 by 12,478. 

XI. 1. At 10 cents per lb., how many lb. of beef may be 
boughi for $0.87 ? 

2. At 10 cents per lb. how many lb. of cheese may be 
bought for $3.54 ? 

3. At lOd. per lb. how many lb. of raisins may be bought 
for 13s. 4d. ? 

4. Suppose you had 243 lb. of candles, which you wished 
to put into boxes containing 10 lb. each ; how many boxes 
would they fill? 

5. At 10 dollars a chaldron, how many chaldrons of coal 
may be bought for 749 dollars ? 

6. At $1.00 per bushel, how many bushels of corn can 
you buy for $43.73 ] . . 

7. 1 f you had 32,487 oranges, which you wished to put 
into boxes containing 100 each, how many boxes could you 
fill? 
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8. At $1.00 per lb. how many lb. of hyson tea may be 
bought for S2 18.84 ? 

9. At $10.<K) per bbl. how many barrels of pork mav be 
bought for S247.63 1 

10. At $100.00 per ton, how many tons of iron may be 
bought for 88,734.87 1 

11 In 78 how many times 101 

12. In 3,876 how many times 10 1 

13. In 473 how many times 100 7 

14. In 6,78:3 how many times 100! 

15. In 48,768 how many times 100 1 

16. In 475,384 cents how many dollars t 

17. In 5,710,648 how many times 1,000 1 

18v In 1,764,874 mills how many cents? How Bliutff 
dimes ? How many dollars t 

19. In 4,710,074 mills how many dollara? 

XII. I. What part of 5 lb. is 3 lb. l 

2. What part of 7 yards is 4 yards ? 

3. What part of 7 yards is 10 yards 1 

4. What part of 3 yards is 5 yards t 

5. What part of 4 oz. is 7 oz. I 
6- What part of 7d. is lOd. 1 

7. What part of 1 7 cents is 9 cents T 

8. W^hat part of 9 cents is 17 cents t 

9. What part of 35 dollars is 17 dollars t 

10. What part of 17 dollars is 35 dollars t 

11. 4 dollars is what part of 67 dollars 1 

12. 67 dollars is what part of 4 dollars! 

13. What part of 103 rods is 17 rods T 

14. What part of 17 rods is 103 rods ! 

15. What part of 256 miles is 39 milea ! 

16. What part of 39 miles is 256 miles ! 

17. What part of 287 inches is 138 inches! 

18. What part of 38,649 farthings is 8^473 farlhiiifi ! 

19. What part of 907,384 is 3,9U6 ! 

20. What part of 384 is 96,483 ! 

21. What part of Id. is 1 farthing ? Whai part of Id. » 
2 farthings ? 3 farthings ? 

22. What part-of Is. is Id. 1 2d. ! 3d. ! 4d. ? 5d. 1 6d. 1 
7d.? lid. ! 

23. What part of Is. is 1 farthing ? 2 farthings 1 3 fat- 
things ? 7 farthings ? 13 farthings 1 35 farthings 1 
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24. What part of Is. is Id. 3 qr. ? 3d. Iqr. ? 9d. 9qr. t 

iVo^e. Reduce the pence to farthings. 

25. What part of 1.£. is 1 shiJling 1 2 shinings ? 7 sliii* 
lings? 17 shillings'? 

26. What part of !<£. is 1 penny 1 3 pence ? 7 pence t 
25 pence 1 87 pence 1 147 ^ence ? 

27. What part of l£. is 2s. 5d. ? 

Note. Reduce the shillings to pence. 

28. What part of 1<£. is 7s. Id I 

29. What part ofl£. is 13s. 8d. ? 

30. What part of 1^. is ISs. lid.? 

31. How many farthings are there in l£. 1 

32. What part of 1^. is 1 farthing ? 3 farthings ? 7 far- 
things ? 18 fmhings ? 53 farthings ? 137 farthings ? 487 
farthings ? 

33. What part of l£. is 7d. 3qr. ? 

34. What part of l£. is 1 Id. 2 qr. ? • 

35. What part of l£. is 4s. 7d. 1 qr. ? 

Note. Reduce the shillings and pence to farthings. 

36. What part of 1£. is 13s. 8d. 2qr. ? 

37. What part of a gallon is 1 quart ? 

38. What part of a gallon is 1 pint ? 

39. What part of a gallon is 1 gill ? 

40. What part of a gallon is 7 gills ? 

41. What part of a gallon is 2 qts. 1 pt. 3 gls. ? 

42. What part of 1 lihd. is 1 gallon ? 17 gallons 1 

43. What part of 1 hhd. is 1 gill ? 43 gills ? 

44. What part of I hhd. is 17 gals. 3 qts. 1 pt. 2 gills ? ^ 

45. What part of 1 qr. is 1 lb. ? 13 lb. ? 

46. What part of 1 lb. is 1 oz. Avoirdupois? 11 oz* 1 

47. What part of 1 lb. is 1 dram ? 15 drams ? 

48. What part of 1 lb. is 13 oz. 11 dr. ? 

49. What part of 1 qr. is 1 dram ? 43 drams 1 
60. What part of 1 qr. is 17 lb. 1 1 oz. 8 dr. ? 

51. What part of 1 year is 1 calendar month ? 7 months I 
II months? , 

52. What part of a calendar month is 1 day ? 3 daysl 
17 days ? . 

53. What part of 1 hour is 1 minute ? 17 minutes ? 
54 What part of 1 day is 1 minute ? 13 minutes 1 
55. What part of 1 day is 7 h. 43 min. 1 
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56 What part of 1 day is 1 second ? 73 seconds 1 259 
seconds 1 

57. What part of 1 day is 13 h. 43 min. 57 sec. ? 

58. What part of a year ii 1 second, allowing 365 days 6 
hours to the year 1 8,724 seconds 1 

59. What part of a year is 123 d. 17 h. 43 min. 25 sec. % 

60. What part of Ss. 3d. is 1 penny 1 8 pence 1 Ss. 4d. ? 

61. What part of IGs. 9d. is 5s. 3d. ? 

62. What part of a dollar is 43 cents ? 

63. What part of 5 dollars is 72 cents ? 

64. What part of 3c£. is 1 shilling? 17 shillings 1 

65. What part of 5c£. is one penny 1 \\ pence 1 4s. 8d. ? 

66. What part of 4^. 7s. 8d. is 13s. 6d. 1 

67. What part of 13^. 8s. 5d. is 3^. 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard ? 

69. What part of 16 yds. 1 qr. is 7 yds. 3 qrs. 1 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds. 3 qrs. 3 
nls. 1 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. ? 

72. What part of 3 days is 5 minutes ? 

73. What part of 18 d. 3 h. is 13 d. 4 h. ? 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 7 min. 1 

75. What part of 43 gals. 3 qts. 1 pt. is 27 gals. 2 qts..1 

76. What part of 17 gals. I qt. is 87 gals. 2 qts. 1 

77. What part of 2cwt. 1 qr. 17 lb is 1 cwt. 3 qrs. lOIb. 1 

78. What is the ratio of 8 to 5 ? 

79. What is the ratio of 5 to 8 ? 
SO. What is the ratio of 23 to 9 ? 
81. What is the ratio of 9 to 28 1 

- 82. What is the ratio of 117 to 96 ? 

83. What is the ratio of 57 to 294 ? 

84. What is the ratio of 3,878 to 943 t 



XIII. 1.* If a family consume ^ of a barrel of flour m a 
week, how many barrels will last tlicm 4 weeks? Ilow 
many barrels will last them 17 weeks 1 

2. If 4^ of a barrel of cider will serve a family 1 week, 
how many barrels will serve them 11 weeks? Ilcw many 
barrels will serve them 28 weeks ? 

3. In y how many times 1 ? In y how many times 1 1 

» Sec First Lessons. Sect. VITI. Art. B 
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4. If -^ of a chatdran of coals will supply a fire I day, 
how many chaldrons will supply it 57 days at that rate? 

5. Reduce 4^ to a mixed number. 

6. In ^-^ of a bushel how many hui^hels 1 

7. Reduce f ^ to a mixed number. 

8. In \y of l£. how many pounds ? 

Note^ This question is the same as the following. 

9. la 337 shillings how many pounds 1 « 

10. In Y/ of a shilling how many shillings ? 

11. In 437 pence how many shillings 1 

12. In y/ of a pound Avoirdupois^ how many pounds 1 

13. In 134 oz. Avoirdupois how many pounds ? 
] 4. In ^' of a guinea how many guineas ? 

15. In 322 shillings how many guineas, at 28 shillings 
each? 

16. In ^^ of a day how many days 1 

17. In 476 hours how many days 1 

18. In *2-J-^ of an hour how many hours ? 

19. In 9,737 minutes how many hours ? 

20. In '•ffj'* of a year how many years 1 

21. In 43,842 days how many years, allowing 3G5 day^ 
to the year I 

SK2. In 'f$4f ^ of a year how many years 1 

23. Reduce ^ to a mixed number. 

24. Reduce *|4^ ^ * mixed number. 

25. Reduce ^fi^ to a mixed number. 

2(>. Reduce ^'^^:^^^^ to a mixed •number. 

XIV. !.• If -f of a cord of wood will supply two fires I 
day, how many days will a cord supply them 1 How many 
days will 3 cords supply them 1 How many days will 13 
cords supply them ? 

2. How many 7ths are there in I 1 How many 7ths are 
there in 3 1 How many in 13 1 

3. If I of a barrel of beer will serve a family I day, how 
many days will 1 barrel serve them 1 How many days will 
7| barrels serve them ? How many days will i3J barrels 
serve them ? How many days will 43f liarrel? serve them 1 

4. In I how many .Rths 1 In 7| how many 8ths 1 In 
ISJ how many 8ths 1 In 43|- how many 8ths 1 , 

6. If ^ of a barrel of flour will serve a family I week, 

•Sm Pint Lenoni. Sect VIII. Ait. A. 
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how many weeks will ^j barrds serve tbera ! How many 
weeks will 13^ serve them 1 
(i In 13^^ how many 15ths1 

7. If 3V of a barrel of flour will serve 1 man 1 day, how 
many men will 7-^ barrels serve 1 How many men will 
43^^ barrels serve 1 

8. Heduce 7^\^ to an improper fraction. 

9. Reduce 43-Jy to an improper fraction. 

10. Jn 13| bushels how many -^ of a bushel t 

11. In 23f*y barrels how many ^x^ of a barrel ? 

12. In 4^ shillings how many /^ of a shilling ? That is, 
in 48. 5d. how many pence 1 

13. In S^^. how many 3^ of a pound 1 That is, mS^. 
78. how many shillings ? 

14. In I5|^ days how many ^ of a day ? 

15. In 15 d. 11 h. how many hours ? 

16. In I7|g hours how many ^J^^ of an hour 1 

17. In 17 h. 43 min. how many minutes 7 

18. In 7^,3^^ cwt. how many ^tt of 1 cwt 1 

19. In 7 cwt 37 lb. how many pounds ? 

20. In 18/^ cwt. how many ^^ of 1 cwt. t 
Si. In 237 ,^ how many ^1 

22. Reduce 437-^^1- to an improper fraction. * 

23. Reduce 63^^^ to an improper fraction. 



XV. 1.* Bought 7 yards of cotton cloth, at 4 of <t dollar 
per yard ; how many dollars did it come to ? 

2. If a horse cqnsume -f of a bushel of oats in 1 day, how 
many bushels will he consume in 15 days 1 

3. If a family consume | of a barrel of flour in a week, 
how many barrels would they consume in 17 weeks? 

4. If 1^ of a ton of hay wlli keep 1 cow through the win- 
ter, how many tons will keep 23 cows the same time 1 

5. If a pound of beeswax cost 7^ of a dollar, how many 
dollars will 7 lb. cost 1 

6. If 1 lb of chocolate cost iV of a dollar, what will 27 lb. 
cost? 

7. If one jb. of candles cost ^^^ of a dollar, what will 43 
lb. cost ? 

8. At ^ of a dollar a pound what cost 87 lb. of sheaAii- 
ing copfier ? 

* 8eb Tint Lenoia, Sect. IX. Aft M 
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0. At j I of a doyar a gallon, wbat will 1 hhd. of molasses 
cost? 

10. At -f\% of a dollar a gallon, what cost 3 hhds of mo- 
lasses 1 

1 1. At -^ of a dollar a gallon, what cost 5 hhds of rum 7 
12.* At 7| dollars per cwt. what cost 5 cwt. of lead ? 

13. At 13| dollars per thousand, what cost 8 thousand of 
staves ? 

14. At 14f dollars per barrel, what cost 23 barrels of fish ? 

15. It a yard of cloth cost 3&^ shillings, wha^ cost 15 
yards ? 

16. If a barrel of beef cost 54f^ shillings, what cost 23 
barrels ? 

17. If 1 gallon of gin cost ^ of 1<£. what cost I hhd. ? 

18. At2/-^yt£. per barrel, what cost 17 barrels of flour ? 

19. A man failing in trade is able to pay only | of a dol- 
lar on a dollar, how much will he pay on a debt of 5 dol- 
lars ? How much on 53 dollars ? 

20. A man failing in trade is able to pay only \^ o^^ dol- 
lar on a dollar, how much will he pay on a debt of 75 dol- 
lars ? How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to be -^ of a dollar on 1 
lb., what would be the duties on 738 lb. 1 

22. A man failing in trade is able to pay only f|^ of a 
dollar on a dollar, lu»w much can be pay on a debt of 873 
dollars ? 

23. How much is 5 times ^^ 1 

24. How much is 7 times ^^ 1 
^5. How much is 17 thnes ^^1 

26. How much is 9 times ^grv ^ 

27. How much is 35 times ^^ ^ 1 

28. How much is 237 times ^'^ 1 

29. Multiply ^^ by 236. 

30. Multiply T^^ by 1003. 

31. Multiply T^L by 6060. 

32. MulUply riff ^ by 607. 

XVI. l.t If a piece of linen cost 24 dollars, what will J 
•f a piece cost ? 

2. If 3 chaldr:)ns of coal cost 30 dollars, what part of 36 

* S«'e First Less«>n.s, Sect. IX. Art. B. 
t i^ce First Lessons. Sect. V. and X. 
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dollars will 1 chaldron cost ? How much will a chaldron 
cost? 

3. If -7 lb. of chocolate cost $1.54, what part of $1.54 wiff 
1 lb. cost ? What is | of $1.54 ? 

4. If 9 yards of cloth cost 126 dollars, what part of 12« 
dollars will 1 yard cost ? How much will it cost per yard ? 

5. If 17 chaldroris of coal cost 136 dollars, what part of 
136 dollars will 1 chaldron cost 1 What is ^V of 1^6 dollars ? 

6. A ticket drew a prize of 652 dollars, of which A own- 
ed \ ; what was A's share of the money 1 

7. A privateer took a prize worth 36,960 dollars, of which 
the captain was to have |-, the first mate -y^, the second mate 
1^, and the rest was to be divided equally among the crew, 
which consisted of 50 men ; what was the share of each offi- 
cer, and of each sailor ? 

8. If a man travel 38 miles in a day, how far will he 
travel in 7|- days 1 

9. At $2.48 per barrel, what will 5^ barrels of cider cost ? 

10. At $1.38 a bushel, what will 8| bushels of rye cost ? 

11. At $1.83 per bushel, what will | of a bushel of wheat 
cost ? What will | cost ? 

12. At $7.23 per barrel, what cost 4^ barrels of flour ? 

13. At $1.92 per gallon, what cost ^ of a gallon of bran- 
dy ? That is, what cost 1 quart 1 

14. At $4.20 per box, what cost ^ of a box of oranges ? 
What cost I of a box ? What cost l| box ? 

15. At $2.20 per lb., what cost | of a lb. of indigo ! 
What cost 7| lb* 1 

16. At $2.25 per quintal, what cost f of a qqL of fish 1 
What cost llfqqls.? 

17. At $7.75 per cwt., what cost ^ cwt. of sugar ? What 
cost f cwt. t What cost ^ cwt ? 

18. At $7.25 per cask, what cost 3f casks of Malaga rai- 
sins? 

19. At $0.75 per bushel., what cost 18^ bushels of In- 
dian corn 1 

20. At $6.78 per barrel, what cost j of a barrel of fiour ? 
What cost I- of a barrel ? 

21. At $7.86 per barrel, what cost 18f barrels of flour ? 

22. If 7 bushels of oats cost $2.94, what part of $2.94 
will 1 bushel cost ? What is \ of $2.94 ? 

23. A man bought 8 sheep for $60.24 ; what part of 
$60.24 did 1 sheep cost ? What is -} of $60.24 ? 
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24. A mercTiant bought 12 barrels of flour for $82.44 ; 
what part of $82.44 did 1 barrel cost 1 What is ^V of 
$82.44 1 

2.5. A merchant bought 18 hhds. of brandy for ? ! ,(>1>2,0(>; 
what part of $1,692.00 did 1 hhd. cost ? What did it cost 
per hhd. ? 

20. If 37 lb. of beef cost 82.90, what part of $2.96 will 1 
lb. cost ? What is jV of S2.1K> ? 

27. If 1 hhd. of rum cost 352.92 what part of 652.92 will 
1 gallon cost 1 How much will I gallon cost ? 

2;^. At 43 cents a gallon, what will 15^ hhds. of^olassei 
come to ? 

29. How many inches are there in a mile 1 

MEASURR OP LKNGTH. 
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'8 furlongs 




1 mile 


mi. 
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60 geographical miles, 
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360 degrees ihe circumference of the earth. 




Also 4 inches 
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1 hand 




5 feet 




1 geometrical 
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6 feet 




1 fathom 




6 points 




I line 




12 lines 




1 inch 





30. How many geographical miles is it round the earth ? 

31. How many statute miles round the earth 7 

32. How many inches in 15 miles 1 

33. How many rods round the earth ? 

34. How many barley-corns will reach round the earlh t 

35. At $25.00 per ton, what will 1 cwt. of hay come to ? 
3(>. If 6 horses cat 18 bushels of oats in a week, what part 

of 18 bu. will 1 horse eat in the same time ? What part of 
18 bu. will 5 horses eat ? What is | of 18 bn. ? 
37 If a man travel 35 miles in 7 hours, how many miles 
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H'ill he trayd in 1 hour 1 Ho«tr many in 12 hours 1 iro\f 
many in 5:3 hours ? 

:58. If a stage run 90 miles in 12 hours, how many miles 
will it run in 15 days 5 hours, at that rate, if it run 12 
hours each day ? 

3ih At ^31K0n a ton, what will 7 tons 8 cwt. of hay come 
to? 

40. A man, after travelling 25 hours, found he had tra- 
velled 1 15 miles; how far had he travelled in an hour, sup- 
posing he had travelled the same distance each hour ? how 
far would he travel in 47 hours at that rate 1 ^ 

41. If 1 hhd. 20 gal. cost 8118.69, what is it a gallon 1 
How much is it per hhd. 1 How much would 3 hhds. 17 
gal. come to, at that rate 1 

42. If 18 gal. 3 qts. of wine cost $33.75, what is it a 
quart 1 What will 1 hhd. 43 gals. 2 qts. come to, at thai 
rate? 

43. If 3 qrs. 13 lb. of cocoa cost $14.55, what is it per 
lb. ? How much will 47 lb. come to, at that rate ? 

41. If 1 cwt, 3 qr. 7 lb. of cocoa cost $32.48, what is it 
per lb. ? What would be the price of 3 cwt. 2 qrs. 6 lb. at 
that rate ? 

45. If 1 oz. of silver be worth Gs. 8d., what is that per 
dwt. ? What would be the price of a silver cup, weighing 
10 oz. 14 dwts. ? 

4G. If 1 cwt. 3 qrs. 23 lb. of tobacco cost $54.75, what 
will 3 cwt. 2 qrs. 5 lb. cost at that rate ? 

47. If 6 horses will consume 19 bu. 2 pks. of oats in 3 
weeks, how many pecks will 17 horses consume in the same 
time ? How many bushels ? 

48. A ship was sold for .£568, of which A owned f ; what 
was A's part of the money ? 

49. If 3 yds. 3 qrs. of broadcloth cost $30.00, what will 
7 yds. cost ? 

50. If 37 yds. of cloth cost $185.00, what will 18| ydA 
cost? 

51. If 23 yds. of cloth cost $230.00, what will 1 qr. cost t 
What will 1 ell English cost ? What will 17| ells cost ? 

52. If a chest of Ilyson tea, weighing 79 lb., cost 32c£. 
I Is. 9d., what would 43 lb. come to at that rate ? 

53. If 9 cwt. 3 qrs. 4 lb. of tallow cost $109.60, whal 
will 1 cwt. cost ? 

54. If the distance from Ho.ston to Providence be 40 miles. 
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how many times will a carriage wheel, the circumference of 
which is 15 ft. C in., turn round in going that distance 1 

55. If the forward wheels of a wagon are 14 ft. (5 in., and 
the hind wheels 15 ft. 9 in. in circumference, how many 
more times will the forward wheels turn round than the hind 
wheels, in going from Boston to New York, it being 2iS 
miles ? 

5G. How many times will a ship 97 ft. 6 in. long, sail her 
length in the distance of 1/2(M) miles ? 

57. If 1 bushel of oats will serve 3 horses I day, how 
much will serve 1 horse the same time ? How much will 
Berve 2 horses 1 

68. If 1 bushel of corn will serve 5 men 1 week, how 
much will serve 1 man the same time ? How much will 
serve 3 men ? 

69. If you divide 1 gallon of beer equally among 5 men, 
how much would yoa give them apiece T If you divide 2 
gallons, how nnich would you give them apiece ? If you di- 
vide 3 gallons, how much would you give them apiece ? If 
you divide 7 gallons, how much would you give them apiece I 

00. What is ^ of 1? What is.| of 2 ? What is ^ of 3 1 
What is .^ of 7 ? 

61. If 7 yards of cloth cost 1 dollar, what part of a dollar 
will 1 yard cost ? If 7 yards cost 2 dolhirs, what part of a 
dollar would I yard cost ? If 7 yards cost 5 dollars, what 
part of a dollar would J yard cost ? If 7 yards cost 10 dol- 
lar?, what part of a dollar will I yard cost 1 How many dol- 
lars? 

02. What is fofl? What is I of 2? of 3 1 of 5? of 10 1 

G3. If you divide I gallon of wine equally among 13 per- 
Bon% how much would you give them apiece ? How much 
if you divide 2 gallons ? How much if you divide 3 gallons t 

6 gallons ? II gallons 1 15 gallons 1 23 gallons ? 57 gal- 
lons ? 

64. What is xV of 11 of 2? of 3? of 5? of HI of 23 1 
of 57 ? 

6s5. If you divide I dollar equally among 23 persons, what 
part of a dollar would you give them apiece ? If you divide 
2 dollars, what part of a dollar would you give them apiece ? 

7 dollars ? 18 dollars ? 34 dollars ? 87 dollars ? 253 dol- 
lars 1 

60. What is giy of 1 1 of 2? of 7? of 18? of 31? of 87? 
of 253? 

6* 
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67. If 8 barrels of flour cost 53 dollars, what is that a 
barrel ? What will 13 barrels cost ? 

<»8. If 17 !l). of beef cost 8J.4:i, what is that per lb. ? 

CI). If 57 lb. of raisins cost $8.37, how much is that per 
|!». ? What will43 lb. cost ? 

70. If I cwt. 3 qrs. 15 lb, of sugar cost 819..53, how 
much i.s it per lb. ] What will (> cwi. I qr. t23 lb. cost I 

71. If 15 yds. 3 qrs. of broadcloth cost §147.23, what 
will I qr. cost ? What will a yard cost ? What will 57 
yards cost I 

72. Bought 3 hhds. of wine for $257.00 ; what was it i)er 
gallon ? What would 5 pipes cost at that rate ? 

73. If 2 bushels of wheat is sufficient to sow 3 acres, what 
part of a bushel will sow 1 acre 1 How much will sow 5 
acres ? 

74. If 5 barrels of cider will serve 8 men 1 year, what 
part of a barrel will serve 1 man the same time 1 How 
much will serve 17 men I 

75. If 5 barrels of flour will serve 23 men 1 month, what 
part of a barrel will serve 1 man the same time ? How much 
will serve 75 men ? 

70. If 3 acres produce 43 bushels of wheat, what part of 
an acre will produce 1 bushel 1 How much will produce 7 
bushels T Fow much will produce 28 bushels 1 How much 
will produce 153 bushels? 

77. If 7 acres 1 rood produce 123 bushels 3 pks. of wheat, 
how much will 1 rood produce ? How much will 25 acres 
produce ? 

Note. 4 roods make 1 acre. 

78. If 9 acres 1 rood produce 136 bushels of rye, what 
part of a rood will produce I bushel 1 How many acres will 
produce 500 bushels ? 

70. If 435 men consume 90 barrels of provisions in 9 
months, how many barrels will 2,420 men consume in the 
same time ? 

SO. At 23 cents per gallon, what will -I of a hhd. of mo- 
lasses come to 1 

81. At 14 cents per lb., what will 7 of 1 cwt of laisins 
come to ? 

82. How many shillings in -J of 1^. ? 

83. How many pence in f of a shilling ? 

84. How many pence in | of a shilling 1 
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85. How ixian^ farthings in -f of a penny f 

86. Find the value of | of a shilling, in pence and farthings 

87. Find the value of ^ of a shilling, in pence and farthings. 

88. Find the value of ^ of l£.j in shillings and pence. 

89. Find the value of ^ of !(£•, in shillings, pence, and 
farthings. 

90. What is the value of j^^ of !«£., in shillings, pence, 
and farthings ? 

91. Find f of a day in hours, minutes, and seconds. 
92. . Find | of 1 hour in minutes and seconds. 

93. What is /^ of a day t 

94. What is ^ of a day 1 

95. What is I of 1 lb. Avoirdupois 1 

96. What is ^ of 1 cwt. in quarters and lb. 1 

97. What is ^ of 1 cwt. 1 

98. What is ^^ of 1 hhd. of wine 1 

99. What is ,V of 1 hhd. of wine 1 
too. What is ^ of a yard ? 

101. What is T»T of a yard 1 

102. What is ,4 of a yard 1 

103. What is 4 of a dollar t 

104. What is ^ of a dollar 1 

105. What is ^ of a dollar 1 

106. What is -ij of 1<£. ? 

107. What is 44 of 1^. 1 

108. What is ^ of 1^. 

109. What is || of a gallon of wine t 

1 10. What is 1^ of a shilling 1 

111. What is 14 of a day 1 . 

1 12. What is ^Vt of a dollar t 

113. What is 14 of a yard? 

1 14. What is U of a bushel 1 

115. What is ^ of 1 lb. Avoirdupois 1 

116. What is 14 of 1^. t 

117. What is VVW of 1^. ? 

118. What is ^4 of 1^. 1 

1 19. What is f|| of 1 cwt. t 

120. What is tVj*^ of a week 1 

121. What is fff of 1 hhd. of brandy T 

122. What will ^^^ of 1 hhd. of wine come to, at $1.23 
per gal. ? 

123. What will H} of 1 cwt. of sugar come to, at $0.12 
|ier lb. ? 
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1:J4. 'What will 4| tons of iron come to, at $4.00 per cwt. t 
125. What will 7^^ cwt. of sugar come to, at 8 cents per lU 1 
l^t>. What will 8 J hhd. of molasses come to, at §0.48 per 

gal 1 

127. What will 19^4 ^^^ of iron come to, at $0.05 per lb. 1 

128. What will 23^ pipes of brandy come to, at $1.43 
per gal. ? 

129. At 5s. per bushel, what will 4 bu. 3 pks. 5 qts. of 
corn come to 1 

130. At $9.00 per cwt., what will be the price of Ub. of 
sugar 1 What will 3 cwt. 2 qrs. 7 lb. come to at that rate ? 

131. At $87.00 per cwt, what cost 4 chests of tea, each 
weighing 3 cwt. 3 qrs. 14 lb. ? 

132. What cost 18 gals. 3 qts. of brandy, at the rate of 
$97.00 per hhd. 1 

133. Bought a silver cup weighing 9oz. 4dwt. 16 grs. fot 
^. 2s. 3d. How much was it per grain. How niuch per 
ounce ? 

134. Bought a silver tankard we^ighing 1 lb. 8 oz. 17 dwt. 
13 gr. for $25.00 ; how much was it per ounce ? 

135. If 34 tons 9 cwt. 2 qrs. IS lb. of tallow cost $6,500,00, 
what is it per lb. 1 How much per ton ? 

136. A and B traded ; A sold B 8^ cwt. of sugur, at 12 
cents per lb. ; how much did it come to ? In exchange, B 
gave A 18 cwt of flour ; what was the flour rated at per lb. ? 

137. B delivered C 2 pipes of brandy, at $1.40 per gal- 
lon, for which he received 87 yards of cloth ; what was the 
cloth valued at per yard ? 

138. D sells E 370 yards< of cotton cloth at 33 cents per 
yard ; for which he receives 500 lb. of pepper ; what does 
the pepper stand him in per lb. ? 

139. A merchant bought 3 hhds. of brandy, at $1.30 per 
gallon, and sold it so as to gain ^ of the first cost ; how much 
did he sell it for per gallon 1 

140. A merchant bought a quantity of tobacco for $250.00, 
and sold it so as to gain -f^ of the first cost ; how much did 
he sell it for ? 

141. A merchant bought 1 hhd of wine for $80.00 ; how 
much must he sell it for to gain $15.00 ? How much will 
that be a gallon ? 

142. A merchant bought 500 barrels of flour for $3,000,00 ; 
how much must he sell it for per barrel to gain $250.00 
on the whole ? 
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143. A merchant bought 350 yards of cloth for $1,800,00 ; 
how much must he sell it for to gain ^ of the first cost ! 
How much will that be a yard 1 

144. A merchant bought 2 hhds. of molasses for $35.28; 
how much ihust he sell it for per gal. to sain I of tho first cost t 

145. A merchant bought 7 cwt. of coffee for $175.00, 
but being damaged he was willing to lose j- of the first cost 
How much did he sell it for p^ lb. ? 

146. A merchant sold 7 cwt. of rice fbr $22.75, to receive 
the money in 6 months, but for ready money he agreed to 
make a discount of j^ of th6 whole price. How much was 
the rice per lb. aft6r the didcoiint t 

147. If 8 boarders will drink a cask of beer in 12 days, 
how long would it last 1 boarder ? How long would it last 
12 boarders ? 

148. If 23 men can build a wall in 32 days, how many 
men would it take to do it in 1 day ? How many men wi& 
it take to do it in 8 days ? 

149. If 15 men can do a pi^ce 6t work in 84 days, h6w 
many men must be employed to perform the whole in 1 day f 
How many to do It in 30 days 1 

150. If IS men can peribrm a piece of work hi 45 days, 
how many days woiird it take 1 maii to do it t How long 
would it take 57 men to do it ? 

151. If 25 men can do d piece of work in 17 days, in hoW 
many days will 38 men do it ? 

152. If a man perform a journey in 8 days, by travelling 
12 hours in a day, how many hours is he performing it 1 
How many days would it take him to perform it if he travel^* 
led only 8 hours in a day ? 

153. If a man, by working fl hours in a day, perform i 
piece of work in 24 days, how many days will it take him M 
do it if he works 13 hours ixi a day t 

154. If I can have 5 cWL csfrried 138 miles for 11 ddl^ 
iars, how far can I have 25 cwt. carrier] for the same mbxiey 1 

155. Suppose a man agrees to pay a debt with wheat, and 
that it will take 43 bushels to pay it, when wheat is 7 shiU 
lings per bushel ; how much wit! it take When wheat is 9 
bhillings per bushel 1 

156. If 1 1 men can do a piece of work in 14 days, whexi 
the days are 15 hours long, how many men would it take to 
do it in the same number of days, when tlic days are 11 hours 
long? 
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157. If 5 men can do a piece of work in 5 months by 
working 7 hours in a day, in how many months will they do 
it, if they work 40 hours in a day T 

158. Two men, A and B, traded in company ; A furnish- 
ed § of the stock and B -J- ; they gained $S(>4.00 ; what was 
each one's share of the gain 1 

159. Three men. A, B, and C, traded in company ; A 
furnished ^ of the capital ; B ^^ and C the rest. They 
gained $8,453,07 ; what was eacn onc^s share of the divi- 
dend ? 

160. Two men, B and C, bought a barrel of flour to- 
gether. B paid 5 dollars and C 3 dollars; what part of the 
whole price did each pay ? What part of the nour ought 
each to have 1 

161. Two men, C and D, bought a hogshead of wine ; C 
paid $47.00, and D 53.00 ; how many dollars did they both 
pay 1 What part of the whole price did each pay 1 How 
many gallons of the wine ought each to have ? 

162. Three men, C, D, and £, traded in company ; C put 

in $850.00; D, 942.00; and E, $1,187.00; how many 

'dollars did they all put in ? What part of the whole did 

each put in 1 They gained $1,353.18 ; what was each 

man's share of the gain t , ^ 

163. Five men, A, B, C, D, and E, freighted a vessel : 
A put on board goods to the amount of $4,000.00 ; B. 
$15,000.00 ; C, $11,000.00 ; D, $7,500.00 ; and E, $850.00. 
During a storm the captain was obliged to throw overboard 
goods, to the amount of $13,400.00 ; M'hat was each man's 
•hare of the loss t 

104. Three men bought a lottery ticket for $20.00 ; of 
which F paid $4.37 ; G $8.53 ; and H, the rest. They 
drew a prize of $ 15,000.00 ; what was the share of each t 

165. Three men hired a pasture for $42.00 ; the ifirst put 
in 4 horses ; the second, 6 ; and the third, 8. What ought 
each to pay 1 

166. A man failing in trade, owes to A $350.00 ; to B 
$783.00 ; to C $1,780.00 ; to D $2,875.00.; and he has onl;r 
$2,973.00 in property, which he agrees to divide among his 
creditors in proportion to the several debts. What will each 
receive ? 

167. What is ^^ of 378,648 7 

168. Whatis^f^f of871 

169. What is ^fJyof3T 
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170. What w^«Aof471 

171. Multiply Hi by 7. 

172. What is 11^ oni 
17:3. Multiply 9^3 by ff i. 

174. Multiply jU by 978. 

175. Multi])ly 471 by 5'A. 
17G. MuKipiy^y* by47i» 

. 177. Multiply yVdV ^y I'^S- 

178. Multiply 138 by t?^. 

179. Multiply j^^ by 950. 

180. Multiply 950 by ^^f j. ^nx.^-^%^ 4 

XVII. 1. If 2 lb. of figs cost I of a dollar, what is that a 
pound ? 

2. If 2 bushels of potatoes cost ^ o{ ^ dollar, what is that 
a bushel.? What would be the price of 8 bushels at that 
fate ? 

3. If f of a barrel of flour were to be divided equally 
among 3 men^ how much would each have 7 

4. If 3 horses consume y'y of a ton of hay in 1 month, how 
much will 1 horse consume ? How much would 11 horses 
consume in the same time ? 

5.* If 3 lb. of beef cost \\ of a dollar, what would a quar^ 
tcr of l)eef, weighing 136 lb., cost at that rate ? 

G. If 2 yds. of cloth cost 8| dollars, what will 7 yards cost 
at that rate ? 

7. If 4 bushels of wheat cost 32| shillings^ what will 17 
bushels cost ? 

8. If 3 sheep are worth 23| bushels of wheat, how many 
bushels is 1 sheep worth 1 How many bushels are 50 sheep 
worth at that rate ? 

Nott. Reduce 23f to fifths, or divide as far as you can, 
and then reduce the remainder to fifths, and take \ of 
them. 

9. If 7 calves are worth 59 j- bushels of com, how many 
bushels are 15 calves worth at that rate ? 

10. A man laboured 15 days for 20f dollars ; how much 
woulfl he earn in 3 months at that rate, allowing 26 working 
days to the month 1 

1 1. A man travelled 88^ miles in 17 hours ; how fai did 
lie travel in an hour ? 

• Seo Kir«t LcMons, Sect. XIV. 



ARITHMfiTia Part i 

12. A man travelled 4701 miles in 8 days; how far did 
he travel eacli day, supposing he ti'a\elled the same number 
of miles each day ? 

13. Divide 77 ,\ bushels of corn^etjually among 15 men. 

14. If 23 yards of cloth cost 175^ dollars, what is that a 
yard ? 

15. If 35 lb. of raisins cost 3//^ dollars, what will 2 cvvt 
eo8*. at that rate ? 

1(). A man divided \ of a v/ater-melon equally between ^ 
boys ; how much did he give thorn apiece ? 

17. Suppose you had ;^ of a pine apple and should divide 
it into two equal parts ; what part of the whole apple would 
«ach part be ? 

IvS. If you divide -J of a bushel of corn equally between 2 
men, how much would you give them a^ece 1 

19. What is I of ^? 

20. If you divide ^ of a bushel of grain between two men, 
how much would you give them apiece ? 

Note* Cut the third into two parts. What will the parts 
be? 

21. What is -J of i? 

22* If you divide ^ of a barrel of flour equally between 
two men, how much will you give them apiece 1 

23. What is 4- of I? 

24. A man having | of a barrel of flour divided it equall) 
among 4 men ; how much did he give them apiece ? 

25. What is J: off? 

20. If 3 lb. of sugar costf of a dollar, what is it a pound ? 

27. What is ^ of I? 

28. If 5 lb. of rice cost | of a dollar, what is that a pound \ 

29. If 3 lb. of raisins cost ^ of a dollar, what is that a 
pound ? What will 2 lb. cost at that rate ? What 7 lb. ? 

30. What is 1 of I ? What is | of ^ ? What is J of i ? 

31. If 7 lb. of sugar cost ? of a dollar, what is it a pound ? 
What will 5 lb. cost at that rate ? What would 15 lb. cost ? 

32. What is 4 of f ? What is f of J ? What is y of f ? 

33. During a storm, a master of a vessel was obliged to 
throw overboard /j of the whole cargo. What part of the 
whole loss must a man sustain who owned ^ of the cargo ? 

34. A man owned /^ of the capital of a cotton manufac^ 
tory, and sold ^ of his share. What part of the whole cap* 
it]ff did he sell ? What part did he then own '^ 
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35. Jf ?f faufshels of wheat cost 6^ dollars, what is it a 
bushel ? What wili 2 busfiels cost aI that rate : 
ati. What is ^ ofo^ ? What is ^ of 5^. ? 

37. If 4 dfjJlars will buy 5| bushels of rye, how much will 
one dollar buy ? How much will 3 dollars buy I 

38. What is i of 5f T What is i of 5§ 1 

39. If 17 barrels of flour cost $I07|, what uiU 23 barrels 
ao«?t ? 

40. Whatisf^f of 107ft 

41. If 12 cwt. of sugar cost 8137f, what is the price of 
I qr. 1 What of 1 lb. ? 

42. At 4 dollars for 3 J gallons of wine, how much may be 
bovight for 67^ dollars ? 

Note. Find how much ^ a dollar will buy. 

43. If 3 cords of wood cost 20 dollars, what will 7^ cords 
cost I 

44. If 19 yards of cloth cost 155 dollars, what will be the 
price of l-J- yards? 

45. If 18 lb. of raisins cost 2f dollars, what is that per 
ib. I What would be the price of 5|- lb. at that rate 1 

40. If 1 1 lb. of butter cost 2^^ dollars, what will 18| lb. 
cost ? 

47. If 7 gallons of vinegar cost J of a dollar, what will 
527 jf gallons cost 1 

48. i{ 1 lb. of sugar cost H ^^ ^ dollar, what will 17 j lb. 
cost 1 

49. If a yard of cloth cost 7/^ dollars, what will J of a 
yard costl 

50. At ^^ of a dollar a yard, what will ^ of a yard of 
cloth cost ? 

51. At 3} shillings a yard, what will 7f yards of riband 
cost? 

52. At 3 dollars a barrel, what part of a barrel of cider 
mp.y be bought for ^ of a dollar ? 

53. At 4 dollars a yard, what part of a yard of cloth may 
be bought for ^ of a dollar ? 

54. At 2 dollars a yard, how much cloth may. be bought 
for 51 dollars ? 

55. At 2 dollars a galloTi, ho;v much brandy may be bought 
for 7 J dollars? 

56. At 3 shillings a quart, how mainy quarts of wine maj 
be bought for 17f shillings ? 

6 
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57. At 6 dollars a barrel, }iow manj btrfels of flour mav 
be bought for 45 j^,- dollars 1 

58. If 1 cwt. of iron cost 4| dollars, what will 5| cwt. 
cost 1 

59. A man failing in trade can pay only | of a dollar on 
each dollar, how much can he pay on 7^ dollars 1 How 
much on 23{| dollars ? 

GO. A man failing in trade is able to pay only { ^ of a 
pound on a pound, how much can he pay on i7(£. 1 5s. ? 

61. A man failing in trade is able to pay only 17b. on a 
pound, what part of each pound will he pay 1 How muck 
will he pay on a debt of 147<£. 14s. ? 

62. What is ^ of f 1 1 

63. Divide f 5*^ by 6* . 

64. Multiply J/j by ^. 

65. What is j\ of f 1 

66. Multiply |f by ^'^. 

67. Divide f ^ by 25* 

68. Divide 15f| by 8. 

69. Multiply 15|| by |. 

70. What is ^\\ of 17^^ 1 

71. Multiply 13^ by j\. 

72. Multiply 135yV by 24|. 

73. Multiply 1,647^ by I7jf. 

74. How many times is 3 contained in ]4| t 

75. How many times is 9 contained in 47-(^r t 

76. How many times is 17 contained in 253|f t 

77. What part of 2 is f? 

78. What part of 7 is ^l t 

79. What part of 19 is f J 1 

80. What part of 123 is /^ t 

81. What part of 8 is 7|? 

82. What part of 19 is 14^ 7 

83. What part of 82 is 19 Jy t 

84. What part of 125 is 47^^ ? 

XVIII. 1. If 1 lb. butter cost \- of a dollar, how much 
will 2 lb. cost 1 What will 4 lb. cost ? 

2. At j^ of a dollar per lb., what will 2 lb. oi* raisins cost 1 
What will 3 lb. cost ? What will 6 lb. cost 7 

3. If 1 man will consume f of a bushel of corn in a week, 
how much will 2 men consume in the same time ? How 
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much will 4 men consume I How much will 3 men con- 

4. If a lioTse will coMume j of a bushel ofoals in a day, 
bow much will he consume in 3 days 7 How much in U days 1 

5. If I man can do j!, of a piece of work in a day, how 
much of it can 2 men do in llie same time 1 Tluw much 
ol^tt can 3 men dol Ilowmuch of it can 4 men do? How 
much of it can 6 men doT How much of it can 12 men do 1 

6. If a man drink ^^ of a barrel of cider in a week, how 
much would hs drink in 2 weeks T How much would 6 
men drink in a week at that rate ? How much would S men 
ilriuk in a week 1 How much would 20 men drink in a 
week J How much would 40 men drink in a week f 

7. If a horse consume 2j bushels of oats in a week, how 
much would he consume in 4 weeks 1 How much in 8 

8. At 7^^ dollars a barrel, what cost 5 barrels of flour 1 
0. If a horse will eat ^^ of a ton of hay in a month, how 

much will ft horses eat ? How much will S horses eat i 

10. ir it take IJ^ y"'' of cloth to make a coat, howmucli 
vill it lake to make 8 coats t How much to make 24 coats 1 

11. If a barrel of cider cost fU^ dollars, what will 10 
barrels cost 1 What will 25 barrets cost 1 

12. Multiply jV t'vS. 

13. Multiply -Jl by 8. 

14. Multiply ^/y by 2S< 

15. Multiply A^i by a 

16. Multiply lif by 9. 

17. Mulliplyfji by 4. 

18. Multiply yV^l-y 100. 

19. Multiply 4*^1 by 28. 

20. Multiply i;{7,!,'^ by 3. 

21. Multiply -J by fe. 

JVo/e. 8 times ^^1 ; 8 times {is 7 times as much, IhM 
U, 7. Perform the following cxamplos in a aimilai manner. 

22. IIow much is 7 times f ? 

23. How much is 19 limea H 1 

24. How much is 23 times ^l ? 

25. Multiply 7^ by a. 
20. Multiply 19-A. by 17. 
S7. Multiply 123^ by 9. 
Sa Multiply 43Jif by 327. 
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29. Multiply 9^j^\ by 1968. 

30. Multiply U^Uv ^y 1^^- 

XIX. 1.* A merchant bought 4 pieces of cloth, the first, 
contained 18| yards, the second 27| yards, the third 23| 
yards, and the fourth 25-|- yards. How many yards in ^he 
whole ? 

2. A gentleman hired 2 men and a boy for 1 week* One 
man was to receive 5^ dollars, the other 7{, and the boy 3^ 
How much did he pay the whole ? 

3. A gentleman hired three men for 1 month. To tlte 
first he paid 26j^^ bushels of corn ; to the second, 28^ bush- 
els, and to the third, 33 j^^ bushels. How many busl^ls did 
it take to pay them 1 

4. A man had 2^ bushels of corn in one sack, and 2-^ in 
mother ; how many bushels had he in both 1 

5. If it takes 1|- yard of cloth to make a coat, and 4 of ^ 
yard to make a pair of pantaloons, how much will it take to 
make both ? 

6. A man bought 2 boxes of butter ; one had ?| lb. io i|^ 
and the other lOf lb. How many pounds in both ? 

7. A boy having a pine apple, gave ^ of it to one sister, I 
to another, and ^ to his brother, and kept the rest himaelf. 
How much did he keep himself? 

8. A man bought 3 sheep ; for the fij «f he gave 6 j dol 
lars ; for the second, 8f ; and for the third, 9^. How many 
dollars did he give for the whole 1 

0. How many cvvt. of cot^'m in four bags containing as 
(bllows ; the first 4^ cwt. ; the second, 5} cwt. ; the third 
i^j^ cwt ; and the fourth 7,^ cwt. I 

10. A merchant bought a piece of cloth containing 23 
yards, and sold 7|- yards of it ; how many yards had he left f 

11. A gentleman paid a man and a boy fot 2 months* la* 
bour with corn ; to the man he gave 26f bushels, and to the 
boy he gate i8f bushels. How many bushels did it take to 
pay both 1 

1 2. Bought S^ cwt. of sugar at one time, and 5} cwt at 
aiiotlier ; how much in the whole ? 

13. Bought I of a ton of iron at one time, and ^ of a Ion 
ut another ; how much in the whole ? 

14. There is a pole standing so that | of it is in the nrad, 

• See First Lessons, Sect. XIII 
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I of it in the water, and the i^st above the %\'ftter ; how much 
of it is above tlie water ? 

15. A merchant bought 14^^ cwt. of sugar, and sold 8^ 
cwt. ; how many lb. had he left 1 

Note* Reduce ail fractions to their lowest terms, after 
the work is completed, or before if convenient. In the above 
example ^^^ might be reduced, but it would not be convenient 
because it now has a common denominator with |-^. The 
answer may be reduced to lower terms. 

16. Out of a barrel of cider there had leaked 7f gallons ; 
how many gallons were there left ? 

17. A maa bought 2 loads of hay, one contained 17-| 
cwt. and the other 23-j^ cwt. How many cwt. in both ? 

18. A man had 434 cwt. of hay, and in 3 weeks his horse 
ale 5y^Y cwt. of it ; how much had he lefl ? 

10. Two boys talking of their ages, one said he was 9| 
fewa old ; the other said he was 4^*^ years older. What 
was the age of the second ? 

20. A lady being asked her age, said that her husband 
was 37|- years old, and she was not so old as her husband by 
83?^ years. What was her age 1 

21. A lady being asked how much older her husband was 
than herself, answered, that she could not tell exactly ; but 
when she was married her husband was 28y\ years old, and 
she was 22-J. What was the dificrence of their ages ? 

22. Add together f and J^ . 

23. Add together |, |-, and J. 

24. Add together ^^ and -,\. 

25. Add together 13^ and 17^^ 

26. Add together 137|, 26,^, and 243|. . 

27. What is the difference between f and f 1 

28. What is the dilTerence between ^ and J J ? 

29. What is the difference between i3-,\ and 8-^', ? 

30. What is the diiference between 137| and 98^ 1 

31. Subtract 38 ^^y from 53,V 

32. Subtract 284 ^V^ from 813ff. 

XX. 1. A man bought 15 cows for $345. What was the 
tverage price 1 

Note. Find the price of 3 cows, and then of 1 cow. 

t2. A merchant bought 16 yards of cloth for $84.64 ; what 
wag it a yard ? 

6* 
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3. A merchant bought IS barrels of flour for S 114.66, 
and sold it so as to gain $1.00 a bbh Plow much did he sell 
it ibr per UarreJ 1 

4.21 nwn are to sliare equally a prize of 8,530 dollars, how 
miicli will they have apiece? 

5. A merchant sold a hocrshead of wine for 113 dollars. 
How much was it a gallon ? 

<). A ship's crew of 30 men are to share a prize of 847 
dollais ; how much will they receive apiece ? 

7. A man has 1.857 lb. of tobacco, which he wishes to 
put into 42 boxes, an equal quantity in each box. Howmach 
must he put into each box ? 

8. In 4,847 gallons of wine, how many hogsheads 1 

9« At $48.00 a barrel, how many barrels of brandy may 
be bought for $687.43 ? 

10. At $90 dollars a ton, how many tons of iron may be 
bought for 2,486 dollars 1 

11. If 23.000cwt of iron cost $92,368.75, how mach is il 
per lb. 7 

12. Divide 784 by 28. 

13. Divide 1,008 by 30. 

14. Divide 1,728 by 72. 

15. Divide 2,352 by 56. 

16. Divide 183 by 15. 

17. Divide 487 by 18. 
IS. Divide 1,243 by 25. 

19. Divide 37,864 by 63. 

20. Divide 19,743 by 112. 

21. Divide 4,383 by 30. 

22. Divide 6,487 by 50. 

23. Divide 1,673 by 400. 

24. Divide 13,748 by 7,000. 

25. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,000. 

28. Divide 450,387 by 36,000. 

29. Divide 78,407,300 by 42,000. 

30. Divide 15,008,406 by 480,000. 

XXL 1. Find the divisors of each of the following num* 
bers, 15, 18, 20, 21, 24, 28, 42, 48, 64, 72, 88, 98. 

2. Find the divisors of each of the following numbert. 
10S« 112, 114, 120, 387, 432, 846, 936. 
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3. Find the divirars of 'each of the following nambera^ 
81KK), 4,0r>:i, l.S(>4, 2,48i), 24.870, I(M/2S4, and 7,:i-28,472. 
4. Find the common divisors of 8 and 24. 
o. Fill i the common divisors of I(> and »}(> 

6. Find tlie common divisors of 18 and 42 . 

7. Fill*] llio common divisijrs of 2 1 anii •'>(>. 

8. Find the common divisors of 5(i and 2()4. 

9. Finif the conmion divisors of I2:i and 042. 

10. Find tiic common divisors of *{2, 00, and 1,4.52. 

1 1. Find the common divisors of 7,302, and 2,484. 

12. Find the common divisors of 73,647, 84,177, and 
9,684. 

13. Reduce ^| to its lowest terms. 

14. Reduce -^-^ to its lowest terms. 

15. Reduce f^^ to its lowest terms. 
10. Reduce '^■j^ to its lowest terms. 

17. Reduce /fW ^^ '^•'^ lowest terms. 

18. Reduce Wt^t ^o i^s lowest terms. 

19. Reduce :^|of{r ^^ ^^ lowest terms. 

XXn. 1. Reduce ^ and f to the least common denomi- 
nator. • 

2. Reduce | and -^^ to the least common denominator. 

3. Reduce f and ^ to the least common denominator. 

4. Reduce f and -f^ to the least common denominator. 

5. Reduce y\ and -^^ to the least common denominator. 

6. Find the least common multiple of 8 and 12. 

7. Find the least common multiple of 8 and 14. 

8. Find the least common multiple of 9 and 15. 

9. Find the least common multiple of 15 and 18. 

10. Find the least common multiple of 10, 14, and 15. 

11. Find the least common multiple of 15, 24, and 35. 

12. Find the least common multiple of 30, 48, and CyQ, 

13. Find the least common multiple of 32, 72, and 120. 

14. Find the least common multiple of 42, 60, and 125. 

15. Fiiul the least common multiple of 250, 180, and 540. 
10, Reduce j\ and -/^ to the least coniiii >5i •denominator. 

17. Reduce ^j and -^ to the least common denomina- 
tor. 

18. Reduce f^, ^V, and ij, to the least common denomi- 
nator. 

19. Reduce ^, |, y\, and /y, to the least common denomi- 
nator. 
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20. Redace ^^, /y, and f j to the least common denomi 
nator. 

21. Reduce ^W and /^-^ to the least common denomina 

for. 

22. Reduce -yf J^r and ^riois *o *'^® *®*^ common denomi- 
nator. 

23. Reduce J^^V ^^^ ^ihs ^^ *^® ^^^^^ common denomi- 
nator. 

24. Reduce -^^H^ and ^j^^^^ to the least common de- 
nominator. 

XXIII. 1.* At -J- of a dollar a bushel, how many bushels 
of potatoes may be bought for 5 dollars ? How many at | 
of a dollar a bushel 1 

2. At J of a shilling apiece, how many peaches may be 
bought for a dollar 1 How many at f of a shilling apiece 1 

3. A gcnileman distributed 6 bushels of corn among some 
labourers, giving them :i^ of a bushel apiece ; how many did 
he give it to ? How many would he have given it to, if he 
had given |^ of a bushel apiece ? 

4. If it takes f of a bushel of rye to sow 1 acre, how many 
acres will 15 bushels sow ? 

5. A merchant had 47 cwt. of tobacco which he wished 
to put into boxes, containing -^ cwt. each. How many boxes 
must he get ? 

6. A gentleman has a hogshead of wine which he wishes 
to put into bottles, containing -^ of a gallon each. How 
many bottles will it take ? 

7. If ^ of a barrel of cider will last a family 1 week, how 
many weeks will 7 barrels last 1 

8. If -j^^ of a bushel of grain is sufficient fo** a family of 
two persons 1 day, how many days would 16 bushels last! 
How many persons would 16 bushels last 1 day ? 

9. If a labourer drink \^ of a gallon of cider in a day, one 
day with another, how long will it take him to drink a hogs- 
head ] 

10. If an axe-maker put ^^ of a lb. of steel into an axe, 
how many axes would 1 cwt. of steel be sufficient for ? 

11. If it take 1] bushel of oats to sow an acre, how many 
acres will 18 bushels sow ? 

12. If it take \^ bushel of wheat to sow an acre^ how 
many acres will 23 bushels sow 1 

* See First Lessons, SecU XV 
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13. At 14 dollar a bushel, how much wheat may be 
bouorht for 20 dollars ? 

14. At *J> dollars a barrel, how many barrels of cider may 
be boucrht for 40 dollars 1 

15. At the rate of 15| busheb to the acre, how many 
acres will it take to produce 75 bushels of rye ? 

H). At 4^ dollars per cwt., how many tons of iron can I 
buy for 8150? 

17. At 11|- cents per lb., how much steel can I buy for 
850.00 ? 

18. If a man can perform a journey in 580 hours, how 
many days will it take him to perform it if he travel 9y*^ 
hours in a day ? 

19. How many coats may be made of 187 yards of cloth, 
if 3y^ yards make 1 coat 1 

20. Iti 43 yards how many rods ? 

21. In 87 yards how many rods ? 

22. In 853 feet how many rods 1 

23. In 2,473 feet how many furlongs 1 

24. In 43,872 feet how many miles? 

25. If 1 bushel of apples cost |^ of a dollar, how many 
bushels may be bought lor ^ of a dollar ? 

26. At -J. of a dollar a dozen, how many dozen of lemons 
may be bought for y of a dollar ? How many dozen for If 
dollar ? 

27. At ^ of a dollar a dozen, how many dozen of oranges 
may be bought for | of a dollar ? How many for 2| dollars t 

28. At f of a dollar a bushel, how many bushels of ap- 
ples may be bought for ^ of a dollar t How many for 5| 
dollars ? 

29. At ^ of a dollar per lb., how many pounds of figs may 
be bought for -I of a dollar? How many pounds for IJ 
dollar ? 

30. At i of a dollar a bushel, how many bushels of apples 
may be bought for l^ dollar ? 

31. U^ of a chaldron of coal will supply a fire 1 week, 
how many weeks will f of a chaldron supply it ? 

32. If 1 lb, of sugar cost | of a dollar, how many pounds 
may be bought for J of a dollar ? How many pounds for 1| 
dollar 1 

33. At I of a dollar per bushel, how many bushels of ap- 
ples may be bought for |^ of a dollar ? How many at J of a 
dollar per bushel ? 
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34. At -f of a dollar per bushel, how many bushels of po- 
tatoes may be bought for | of a dollar 1 How many at y of 
a dollar per bushel ? 

35. At J of a dollar a bushel, how much corn may be 
bo'ught for -J of a dollar 7 How much for \ of a dollar I 

30. At I of a dollar per bushel, how much rye may be 
bought for -J of a dollar 1 How much for | of a dollar ? 

37. At j\f of a shilling apiece, how many eggs may be 
bou<iht for 4 of a dollar ? 

38. If it take yV ^^ ^ pound of flour to make a penny-loaf, 
how many penny-loaves may be made of J of a pound \ 

39. If a four-penny loaf weigh -^^ of a pound, how many 
will weigh f of a pound ? 

40. If a two-penny loaf weigh ^pf a pound, how many 
will weigh 1 J lb 1 How many will weigh 7 J lb. 1 

41. If a six-penny loaf weigh ^^ of a pound, how many 
six-penny loaves will weigh -J of a pound 1 How many will 
weigh 4| lb ? 

42. If |- of a pound of fur is sufficient to make a hat, how 
many hats may be made of 4-^^^ lb. of fur ? 

43. If 10 oz. of fur is sufficient to make a hat, how many 
hats may be made of 4 lb. 7 oz. of fur 1 

44. If 1 bushel of apples cost f| of a dollar, how many 
bushels may be bought for 3J dollars 1 

45. If a bushel of apples cost 2s. 5d. how many bushda 
may be bought for 3 dollars and 5 shillings 1 

4G. If 1 J, that is, J of a yard of cloth will make a coat, 
how many coats may be made from a piece containing 43J 
yards 1 

47. If 2^ bushels of oats will keep a horse 1 week, how 
long will 1^ bushels keep him ? 

48. If 4J yards of cloth will make a suit of clothes, how 
many suits will 87^ yards make ? 

49. If a man can build 4/y rods of wall in a day, how many 
days will it take him to build 84/^ rods ? 

50. If fl^ of a ton of hay will keep a cow through the wiii- 
fiOr, how many cows will 23y^y tons keep at the same rate ? 

51. At 9^ dollars a chaldron, how many chaldrons of 
coal may be bought for 37f dollars 1 

52. At 14/r dollars per cvvt., how many cwt. of yellow 
ochre may be bought for 243 ^-J^ dollars 7 

53. At 25^^^ dollars a cask, how many casks of claret wine 
may be bousrht for 387 j*^ dollars 1 
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54. At 95^-} dollars a ton, how much iron may be bought 
for 2,956| dollars 1 



55. How many times 

56. How many times 

57. How many times 

58. How many times 

59. How many times 

60. How many times 

61. How many limes 

62. How many times 

63. How many times 



IS ^V contained in 17? 
is ^# contained in 83 ? 
is 19|4 contained in *253 ? 
is 42y^^*y contained ifi 1,077 1 
is ^ contained in 14if ? 
is -^j contained in 37| ? 
is 3f contained in 24-| ? 
is l5/y contained in I03^f ! 
is 27^ contained in 1 ,605| ? 

64. At 3 dollars a barrel, what part of a barrel of cider 
may be bought for f of a dollar ? 

65. At 7 dollars a barrel, what part of a barrel of Sour 
ipay be bought for ^ of a dollar 1 What part for ^ of a dol- 
lar? 

G(j. At 11-^ dollars per cwL, what part of 1 cwL of sugar 
may be bought for 7 of a dollar ? What part of 1 cwt may 
be1)ought for ^ of a dollar 1 What part for 3f dollars 1 

67. At 934^ dollars per ton, what part of a ton of iron may 
be bought for 2oJ dollafs ? 

68. When corn is j- of a dollar a bushel, what part of a 
bushel may be bought for | of a dollar ] 

69. Two men bought a barrel of flour, one gave 2j dol- 
lars and the other 3f- dollars, what did they give for the whole 
barrel ? What part of the whole value did each pay ] What 
part of the flour should each have ? 

70. Two men hired a pasture for 21 dollars. One kept 
his horse in it 5^ weeks, and the other 7^ weeks ; what 
ought each to pay ? 

71. What part of 7 J is 2| ? 

72. What part of 53f. is l^ 1 

73. What part of 107^^ is 93^4 1 

74. What part of 3,840, \ is ^\ 1 

75. What part of i is -jV ^ 
7G. What part of 11 f is lf| 1 

77. What part of 28^^ is 13| ? 

78. What part of 137^^ is 97,^ ^ 

79. What part of i3873V is t?^ 1 

XXIV. 1.* If ^ of a gallon of brandy cost $0.75, what 
18 thai a gallon ? 

* Sm First Lenont, Sect. VI. and XI. 
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2. If ^ of a ton of hay cost $13,375, what is that a ton I 

3. If I of a yard of cloth cost $2,875 what is that a 

yard ? 

4. If A of a hhd. of brandy cost $27.00, what will 1 hhd. 
cost at that rate ? 

5. A merchant bought J of a pipe of brandy for $38.56 ; 
what would the whole pipe oome to at that rate 1 

6. A smith bought ^ of a ton of iron for $12.43; what 
would a ton cost at that rate ? 

7. A merchant owned Jj of a ship's cargo, and his share 
was valued at $S,467.00 ; what was the whole ship valued at ? 

8. A gentleman owned stock in a bank to the amount of 
$8,642.00, which was tj\ of the whole stock in the bank ; 
what was the whole stock ? 

9. A gentleman lost at sea $4,843.67, which was ^ 
of his whole estate ; how much was his whole property 
wt>rth ? 

10. A gentleman bought stock in a bank to the amount 
of $873.14, which was ^-^ of the value of his whole proper- 
ty. What was the value of his whole property 1 

11. A man bought ^ of a bushel of corn for 4 of a dollar ; 
what would be the price of a bushel at that rate ? 

12. A man bought J of a bushel of rye for } of a dollar ; 
what would a bushel cost at that rate ? 

13. A man sold -J- of a yard of cloth for f of a dollar ; what 
would a yard cost at that rate ? 

14. A grocer sold ^ of a gallon of wine for ^ of a dollar; 
what was it a gallon ? 

15. A grocer sold -j\ of a barrel of flour for -fj of a dol- 
lar ; what was it a barrel ? 

16i. A merchant sold j of a ton of iron for 1 Of dollars ; 
how much was it a ton ? 

17. A merchant sold y\j^ of a hhd. of brandy for $11^^; 
how much was it per hhd. ? 

18. A ship of war having taken a prize, the captain re- 
ceived -^j of the prize money. His share amounted to 
$3,487^3^^. What was the whole prize worth t 

19. If f of a gallon of molasses cost 20 cents, what will \ 
cost. What will a gallon cost ? This question is the same 
as the following : If 2 quarts of molasses cost 20 cents, 
what is K a quart ? How much a gallon ? 

*.^0. If ^ of a gallon, that is 3 quarts, of molasses cost 24 
' cents, what \i ill \, that is 1 quart, cost 1 
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' 21. If } of a yard of ckith cost G ddl&rs, trhat cost ^ t 
What will a yard cost ? 

22. If f of a gallon, that is 3 pints, of wine cost 90 
cents, what will -j^, that is 1 pint, cost ? What will a gallon 
cost ? 

23. If f of a gallon of brandy cost 95 cents, what will { 
cost 1 What will a gallon cost ? 

24. If 4 of a yard of broadcloth cost $6.00, what will | 
cost 1 ' What will a yard cost ? 

25. Iff of a box of lemons cost $2.40, what will 4* cost ? 
What will the whole box cost 1 

26. If ^ of a hhd. of molasses cost $1G.OO« whfil will the 
whole hogshead cost ? 

27. A mati trarelled 12 miles in ^V ^^ ^ ^^7 « ^^^ ^^^ ^^^ 
he travel in f^u- of a day ? How far would he travel in a day. 
at that rate ? 

K28. A man bought 4 of a barrel of flour for $4.85, what 
would be the price of a barrel at that rate ? 

29. A man being asked his age answered, that he was 24 
years old when he was married, and that he had lived with 
iiis wife f of his whole life. What part of his whole age is 
24 years ? What was his age 1 

Vc 30. A smith bought fy of a ton of Russia iron for $25.35, 
what would be the price of a ton at that rate ? 

31. Bought I of a yard of cloth for $5.00, what would be 
the price of a yard at that rate 1 

32. If I of a gallon of molasses, that is, 3 pints, cost 17 
cents, what will J,(l pint,)cost ? What will a gallon cost 7 

33. If -f^ of a pound of snuff, (5 ounces,) cost 14 cents, 
what cost f^ lb., (1 ounce.) ? 

34. If -j^ of a chaldron of coal cost $5, what cost j^ 1 
What is that a chaldron ? 

3d. A man travelled 4 miles in } of an hour ; how far 
would he travel in an hour at that rate ? 
X 36. If 1,^ of a ship's cargo is worth $14,000, what is the 
whole cargo worth ? 

37. A owns 4| of a coal mine, and his share is worth 
$3,500. What is the whole mine wor4h t 
ySS. If ^j^% of the stock in a bank is worth $63,275, what 
is the whole stock worth ? 

39. If If yard of cloth is worth $11, what is a yard worth ? 

40. If 2j^ bushels of corn is worth 13 shillings, what is a 
bushel worth ? 

7 
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41. If Sy\ bushels of wheat eost $15, what is it a buslt^i 1 
. What would 50 bushels cost at that rate 1 '^ 
y/ 42. A man sold olj*^^ cwt of sugar for $587 ; what would 
/^be the price of ITf cwt. at^that rate ijf 
, / 43. Iff of 1 lb. of butter cost -| of a dollar, what will ^ o/ 
y 1 lb. cost 1 What will 1 ib. cost 1 

41. If ^ of 1 lb. of raisins cost ^^j of a dollar, what will \ 
of 1 lb. cost ? What will 1 lb. cost 1 

45. If |- of a bushel of corn^eost |- of a dollar, what is that 
a bushel ? 

46. If -j^ of a barrel of flour will serve a family [^ of a 
month, how long will one barrel serve them ? How long 
will 5 barrels serve them ? 

47. If ^ of a yard of cloth cost 4| dollars, what is that a 
-yard 1 What will 17f yards cost at that rate ? 

48. If ^g- of a hhd. of wine cost 30| dollars, what will be 
the price of a hhd. at that rate ? \y 

49. If 3^ cwt. of iron cost $14|-, what is that per cwt ?^ 

50. If 7f lb. of butter cost $l-^xt ^^^ would be the price 
of 27| lb. at that rate ? 

51. A merchant bought a piece of cloth containing 24| 
yards, and in exchange gave 32^ bai:i'els of flour ; how much 
flour did one yard of the cloth com^ to 1 How much cloth 
did 1 barrel of the flour come to 1 // ' \ 

52. If f of a yard of cloth cost'^'of a pound, what will 
^-^ of an ell English cost ? )i^ 

53. If I of a barrel of flour cost lf£., what will 43| bar- 
rels cost ? 

54. A person having {- of a vessel, sells ^ of his share for 
$8,400.00, what part of the whole vessel did he sell ? What 
was the whole vessel worth ? 

55. If 1^ of a ship be worth | of her cargo, the cargo being 
valued at 2,0(M)<£., what is the whole ship and cargo worth \\^ ( 

5G. If by travelling 12^ hours in a day, a man perform a't ' 

journey in 1\ days, in how many days will he perform it, if . 

he travel but 9^ hours in a day T . j 

57. If 5 men mow 72^ acres in I If days, m how many I 
days will 8 men do the same t i 

58. If 5 men mow 72^ acres in llf days, how many 
acres will they mow in 8|- days ? 

59. There is a pole, standing so that f of it is in the water, 
f as much in the mud as in the water, and 7-J- feet of it is 
above the water. What is the whole length of the pole 'fjk 



XXTV. ARITHMETIC. 75 

60. A person having spent ^ and | of his money had 
$2G| lea.' How much had he a"t first ? 

Gi. Two men, A and B, having found a bag of money, 
disputed who should have it. A said ^, -J^, and ^ of the money 
made 130 dollars, and if B could tell Kim how much was 
in it he should have it all, otherwise, he should have nothing. 
How much was in the bag ? 

62. 45 is f of what number ? 

63. 486 is yV o^ what number ? 

64. 63 is f of what number ? 

65. 125 is fj of what number ? 
G6. 376 is ^ of what number ? 

67. 17 is 41 of what number ? 

68. 3 is ^3^ of what number? ^ 

69. 6H is -^j of what number ] y 

70. 253 is T^l J of what numbei* 1 
Al . 37 is Iff of what number 1 

72. 6845 is ^^^ of what number t 

73. 384 is i^Vto o^ what number ? 

74. I is -f of what number 1 

75. f is ^ of what number ? 

76. 4- is ^ of what number ? 

77. ^ is ^ of what number 1 

78. 1} is T^ of what number ? 

79. -j| is ^^ of what number 1 

80. 1^ is i| of what number ? 

81. ^U is t\ of what number 1 

82. If is JIJ of what number ? 

83. 4f is j^/y of what number ? 

84. 3f is 1 1 of what numl>er 1 

85. 14^ IS -^j of what number ? 

86. 28$ is wV^ of what number 1 

87. 135|| IS -j-V of what number T 

88. 384^ is Vr ^^ what number 1 

89. 13^1 is m of what number t/ 

90. Divide im by ^f 

91. 18|4 is 1^ of what number? 

92. Divide I8i^ by U-J^ 

93. 42f is y of what number ? 

94. Divide 42J by ^, that is y. 

95. 384^\ is V of what number ? 

96. Divide 384^ by a| or V- 

97. 12 is f of what number ? 
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98. How many times is f contained in 42 ? 

99. Divide AZ by f. 

100. ;Jy%- is f of what number I 

101. How many times is f contained In 3^ 1 

102. Divide 3 f-V by.f 

103. 13| is y of what number 1 

104. How many times is '2f or ^ contained in 13f ? 

105. Divide 13| by 2?. 
100. A merchant sold a quantity of goods for $252.00^ 

which was | of what it cost him 1 How much did it cost 
him, and how much did he gain 1 

107. A merciiant sold a quantity of goods for $243.00, 
by which he gained \ of the first cost. What was the first 
cost, and how much did he gain 7 

Note. If he gained J- of the first cost, $243.00 must be 
I of the first cost. 

108. A merchant sold a quantity of goods for $3,840.00, 
by wliich bargain he gained ^ of the first cost. What was 
tl)c first cost, and how much did he gain ? 

109. A merchant sold a hhd. of wine for $108.43, by 
which bargain he gained \ of the first cost. What was tiie 
first cost per gallon ? 

no. A merchant sold a bale of cloth for $347.00, by 
which he gained r^^ of what it cost him 7 How much did it 
cost him, and how much did he gain 7 

Note, If he gained ^^ of the first cost, $347.00 must be 
\l of the first cost. } 



111. A merchant sold a quantity of flour for $147.00, by 
which he gained \ of the cost. How much did it cost, and 
how much did he gain 1J^ 

112. A merchant solera quantity of goods for $0,487.00, 
by which he gained -^ of the cost.- How much did he gain7 

113. A merchant sold a quantity of goods for $187.00 by 
which he lost \ of the first cost. How much did it cost, and 
how much did he lose 7 

Note. If he lost \ of the cost, $187.00 must be J of the 
cost. 

114. A merchant sold a quantity of molasses for $258.00 
by which he lost j- of the cost. How much did it cost, and 
liow much did he lose 7 



I 
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415. A merchant sold a quantity of goods for $948.00, by 
which he lost -^j of tlie cost. How much did he lose ? 

110. A merchant sold il hhds. of molasses for $157.23, by 
which he lost -"^^ of the first cost. How much did he lose 1 
How much on a gallon ? 

117. A merchant sold 93 yards of cloth for §527.43, by 
which he lost -^ of the cost. How much did he lose on a 
yard 1 

118. A merchant sold a quantity of goods so as to gain 
$43, which was f of what the goods cost him. How much 
did they cost 1 

1 19. A merchant sold a quantity of goods for $273.00, by 
which he gained 10 per, cent on the first cost How much 
did thej^ cost 1 

Note. 10 per cent, is 10 dollars on a 100 dollars, that is, j^^ 
10 per cent, of the first cost therefore is -|-\^- of the first cost. 
Consequently §273.00 must be |^ of the first cost. J^ 

120. A merchant sold a quantity of goods for $135.00, 
by which he gained 13 per cent. How much did the gfX)ds 
cast, and how much did he gain ? 

121. A merchant sold a quantity of goods for $3,875 by 
which he gained 65 per cent.. How many dollars did he 
grain ? 

122. A merchant sold a quantity of goods for $983.00, by 
which he lost 12 per cent. How much did the goods cost, 
and how much did he lose ? 

Note. If he lost 12 per cent., that is -j^^y, he must have 
sold it for -^^^ff of what it cost him. 

123. A merchant sold 3 hhds. of b.-andy for $248.37, by 
which he lost 25 per cent. How much did the brandy cost 
him, and how much did he lose ? f 

124. A merchant sold a quantity of goods for $87.00 more 
than he gave for them, by which he gained 13 per cent, of 
the first cost. What did the goods cost him, and how much 
did he sell them for ? 

Note. Since 13 per cent, is -y^^, $87 must be j?^ of the 
first cost. 

125. A merchant sold a quantity of goods for $43.00 more 
than they cost, and by doing so gained 20 per cent. How 
much did the goods cost him 1 

7* 
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126. A merchant sold a quantity of goods for 1137.00 less 
than they cost him, and by doing so lost 23 per cent. How 
much did the goods cost, and how much did he sell them 
for? 

127. A has tea which he sells B for lOd. per lb. more than 
It cost him, and in return B sells A cambrick, which cost 
him 10s. per yd., for 12s. 6d. per yard. The gain on each 
was in the same proportion. What did A's tea cost him 
per lb. ? 

Note* B gains 2s. 6d. on a yard, which is ^ of the i;rst 
cost, consequently lOd. must be ^ of the first cost of tho 
tea? 

128. C has brandy which he sells to D for 20 cents per 
gal. more than it cost him ; and D sells C molassok which 
cost 23 cents per gal. for 32 cents per gal., by which D gains 
in the same proportion as C. How much did C's brandy 
cost him per gal. ? 

129. A man being asked his age, answered, that if to his 
age ^ and -J of his age be added, the sum would be 121. 
What was his age 1 

130. A man having put a sum of money at interest at 6 
per cent., at the end of 1 year received 1 3 dollars for interest. 
What was the principal 1 

Note. Since 6 per cent, is j^ of the. whole, 13 dollars 
must be i-f tt ^^ ^^^^ principal. 

131. What sum of money put at interest for 1 year will 
gain 57 dollars, at 6 per cent. ? /^ 

132. A man put a sum of money at interest for 1 year, at 
6 per cent., and at the end of the year he received for prin- 
cipal and interest 237 dollars. What was the principal 1 

Note. Since 6 per cent, is yj^y, if this be added to the 
principal it will make |^J, therefore $237 must be -f^ of 
the principal. When the interest is added to the principal 
the whole is called the amount. 

133. What sum of money put at interest at 6 per cent, 
will gain $»53 in 2 years ? 

Note. 6 per cent, for 1 year will be 12 per cent, for 2 
years, 3 per cent, for 6 months, 1 per cent, for 2 months, 
&c. 

134. What sum of money put at interest at 6 per cent, 
will gain $97 in one year and 6 months 1 
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435. What sum of money put at interest at 6 per cent 
will amount to $394 in I ]^ear and 8 months 1 

136. What sum of money put at interest at 7 per cent 
will amount to .£183 in 1 year ? 

137. What sum of money put at interest at 8 per cent, 
will amount to $137 in 2 years and 6 months 1/^ 

138. Suppose I owe a man $287 to be paid in one year 
without interest, and I wish to pay it now ; how much ought 
I to pay him, when the usual rate is 6 per cent. ? 

Note, It is evident that I ought to pay him such a sum, 
as put at interest for 1 year will amount to $287. The 
question therefore is like those above. This is sometimes 
called discount. 

139. A man owes $847 to be paid in 6 months' without 
interest, what ought he to pay if he pays the debt now, al- 
lowiiig money to be worth 6 per cent, a year 1 

140. A merchant being in want of money sells a note of 
$HK), payable in 8 months without interest. How much 
ready money ought he to receive, when the yearly interest 
of money is 6 per cent. 1 

141. According to the above principle, what is the differ- 
ence between the interest of $100 for 1 year, at 6 per cent, 
and the discount of it for the same time ? 

X 142. What is the difference between the interest of $500 
(or 4 years at 6 per cent., and the discount of the same sum 
lor the same time ?^ 



Miscellaneous Examples, 

In measuring surfaces, such as land, &c. a square is used 
as the measure or unit. A square is a figure with four equal 
sides, and the four corners or angles equal. The square is 

used because it is more convenient ^ B 

for a measure than a figure of any 
other form. The figure a b c d is a 
square. The sides are each one inch, 
consequently it is called a square 
inch. A figure one foot long and one 
foot wide is called a square foot; a 
figure one yaid long and one yard 
wide is called a S4|uarc yard, d&c. 
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1. If a figure one inch long and one inch wide contains 
one square inch, how many squace inches does a figure one 
inch wide and two inches long contain 1 How many square 
inches does a figure one inch wide and three inches long 
contain ? Four inches long t Five inches long 1 Seven 
inches long ? 

2. In a figure 8 inches long and 1 inch- wide, how many 
square inchest How many square inches does a figure 8 
inches long and 2 inches wide contain ? 3 inches wide 1 4 
inches wide ? 5 inches wide 1 8 inches wide ? 

3. If a figure 1 foot wide uid 1 foot long conlains 1 squay^ 
foot, how many square feet does a figure I foot wide and 2 
feet long contain f How many square feet does a figure 1 
foot wide and. 3 feet long contain 1 5 feet loi^ 7 9 feet 
long ] 15 feet long ? 

4. In a figure 9 feet long and 1 foot wide, how many 
square feet ? How many square feet does a figure 9 feet 
long and 2 feet wide contain 1 3 feet wide ? 5 feet wide 1 

7 feet wide ? 9 feet wide 1 

5. How many square inches does a figure 13 inches long 
and 1 inch wide contain 1 2 inches wide ? 3 inches wide ? 

8 inches wide ? 

"^ 6. How many square feet does f| figure 16 feet long and \ 
foot wide contain ? 2 feet wide 1 3 feet wid^ t 5 feet 
wide 1 8 feet wide ? 13 feet wid^ ? 

In the above examples supply yards, rods, furlongs, and 
miles, instead of inches and feet, and perform them again. 

7. What rule can you make for finding the number of 
square inches, feet, yards, d&c. in any rectangular figure ? 

Note. A figure with four sides, which has all its angles 
alike or right angles, is called a rectangle^ and a rectangle is 
called a square when all the «des are equal. 

8. How many square fe^t in a room 18 feet long and 13 
feet wide 1 

9. How many square feet in ^ piece of land 143 feet long 
and 97 feet wide ? 

10. How many square rods in a piece of land 28 rods 
long and 7 rods wide 1 

11. A piece of land that is 20 rods long aird 8 rods wide, 
or in any other form containing the same surface, is called 
an acre. How many square rods in an acre 1 ^ 
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12. How wide must a piece of land be that i» 17 rods 
loner to make an acre ? 

13. How many square inches in a square foot ; that is, in 
a figure that is 12 inches long and 12 wide ? 

14. How much in length, that is 8 inches wide, will make 
a square fool ? 

15. How many square (beil in a square yard t 

16. How many square yards in & square rod t 

17. How many square inches in a square yard t 

18. A piece of land 20 rods long and 2 rods wide, or in 
any other form which contains the same surface, is called a 
rood. How many square rods in a rood ? 

19. How many roods make an acre ? 

20. Find the numbers ibr the following tabfe. 



'SQUARB liaA8UK«« 

square inches make 1 square foot 
square feet 1 square yard 

square yards or I 1 square rod, 

square feet ) perch, or pole 

square rods 1 rood 

roods 1 acre 

21. How many square inches in a square rod t 

22. How many square yards in an acre ? 

23. How many square inches in an acre 1 

24. How many square foet in 1728 square inches t 

25. In 286 square poles how many acres ? 

26. In 201,283,876 square inches, how many acfds t 

27. How many square rods in a square mile 1 

28. How many acres in a square miles ? 

20. The' whole surface of the globe is estimated at aboitt 
108,000,000 square miles. How many acres on the surface! 
of the globe 1 

30. How many ^uare inches in a board 15 inches wide 
and 1 1 feet long 1 How many square feet ? 

31. How many acres in a piece of land 183 rods long 
and 97 rods wide? 

32. How many square inches in a yard of carpeting that is 
2 ft. 3 in. wide 1 How many yards of such carpeting will il 
lake to cover a floor 19 ft. 4 in. lousj and 17 ft. 2 in. wide 1 
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To measure solid bodies, such as timber, wood, &c., it is 
necessary to use a measure that has three dimensious, 
length, breadth, and depth, height, or thickness. For tiiis a 
measure is used in which all these dimensions are alike. 
Take a block, for example, and make it an inch long, an 
'inch wide, and an inch thick, and all its corners or angles 
alike ; this is called a solid or ciibic in«h ; so a block made 
in the same way having each of its dimensions one foot, is 
called a stilid or cubic foot. 

33. If a block 1 inch wide and 1 inch thick and 1 inch 
(ong contains 1 solid inch, how many solid inches does such 
a block that is 2 inches long contain 1 3 inches long ? 4 
inches long ? 5 inches long i 8 inches long 1 

34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain 1 How many 
inches docs such a block that is 2 inches wide contain ? 9 
inches wide ? 4 inches wide ? 5 inches wide I 8 inches 
wide ? 

35. How many solid inches does a block 2 inches long, 2 
inches wide, and 1 inch thick contain 1 2 inches thick ? 

36. How many solid inches does a block 4 inches long, 3 
inches wide, and I inch thick contain ? 2 inches thick T 3 
inches thick ? 

37. How many cubic inches in a block 10 inches long, 8 
inches wide, and 1 inch thick T 2 inches thick ? 3 inches 
thick ? 5 inches thick 1 7 inches thick 7 

38. How many cubic inches in a block 18 inches long, 
13 inches wide, and I inch thick? 5 inches thick? II 
inches thick ? 

In the above examples supply feet instead of inches, 
and do them orer again. 

39. What rule can you make for finding the number of 
■olid inches or feet in any regular solid body ? 

40. How many solid inches in a block 12 inches long, 12 
inches wide, and 12 inches thick ; that is, in a solid foot ? 

41. A pile of wood 8 feet long, 4 feet wide, and 4 feet 
high, or in any other form containing an equal quantity, is 
called a cord of wood. How many solid feet in a cord 1 

42. Find the numbers for the following table. 



JtXV. ARITHMETia 83 

1 80L1D OR CUBIC MEASURE. 

solid inches make 1 solid foot 

solid feet • 1 cord of wood 

40 solid feet of round timber, or > , . , , 

60 solid feet of hewn timber / 1 ton or load 

43. How many solid inches in a cord ? 

44. How mahy solid inches in a ton of hewn timber 1 

45. In 468,374 solid inches, how many solid feet ? 

>t 46. How many feet of timber in a stick 28 feet long and 
1 1 inches square t 

47. How rnany tons of timber iii 2 sticks, each 25 feet 
long, 15 inches wide, and 11 inches thick ? 

48. A pile of wood 4 feet square and 1 foot long, or a pile 
Containing 16 solid feet is called 1 foot of ioood. How 
many such feet in a cord 1 

49. How many solid feet of wood in a pile 5 feet wide, 3 
feet high, aiid 23 feet long 1 How many feet of wood 7 
How many cords 1 

A few mote examples of this kind will be found in deci* 
tnals. iv^ 



DECIMAL FRACTIONS. 

XXV. In the following numbers, write the fractional 
part in the form of decimals. 

1. Twenty-seven and six tenths, 27^0* Ans. 27.0. 

2. Fourteen and seven hundredths. 14^{-ir* 

Ans. 14.07. 

3. One hundred twenty-three, and eight thousandths. 
I23p/U. Ans. 123.008. 

4. One htitidred and eight, and five tenths. 106/|f. 

5. Seventy-three, and nine hundredths. 73jf|f. 

6. Four, and six thousandths. ^t^^» 

7. Sixteen, and one thousandth. 16y|^. 

8. Six tenths, -f^. 



9. Five hundredths, y^. 

10. Seven thousandths, xiins' 

11. Two ten thousandths, y^lir^* 
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Part I 



1«ir» 



12. Three, and four tenths and two hundredths* Sj\ and 



13. j% are how many hundredths ? 

14. T^y andpj-j; are how many hiuurrecUhs 1 

15. j^jf are how many thousandths ? 
l(i. y,^|f are how many thousandths ? 

17. j^ and j^ and -pj^ are how many thousandths t 

18. Write 7y\^ in the form of a decimal. 

19. -^ are how many ten-thousandths ? 
3p. jiff are how many ten-thoUsandths t 
21. j^^jf are how many ten-thousandths? 

^'^' fff» tItt* To*oir» and johif are how many ten-thou- 
i&ndths ? 

2:J. Write fVcmr »" ^^^ ^^^''" ^^^ decimal ? 
Write the fractions in the following numbers in the form 
of deciirmls. 



1*1 2 3 



airVVir- 



24. 
25. 

Of? i O '5 7 3 8_ 
Q7 1 JO 3874 6 

^ 1 43 

29. 17,U«TT. 



31. 
32. 
33. 
34. 
35. 



103 f AW 

Qit 40 9 

08 fTfVz/ljW 

30 5 07 



807 

ToSTJ 



STTIT* 



Change the decimals in the following numbers to cotit' 
mon fractions and reduce them to their lowest terms. 



36. 42*5. 

37. 84.25* 
:w. 9.8. 
89. 137;ia 

40. 25.125. 

41. 18.625. 

42. 11.8642. 

43. 163.90064. 

44. 72.0060. 



45. 4.00025. 

46. 13.0060058. 

47. 0.75. 
4S. 0.3125. 

49. .075. 

50. .00128. 

51. .00015. 

52. .000106. 
63. .1500C85;-s: 



XXVI. 1. A man purchased a barrel of flour for §7.4:i. \ 
ft gallons of molasses for $1,625; 3 gallons of wine for 
$4.87; 4 gallons of brandy for $7; 7 lbs. of sugar for 
$0.95 ; and 3 gallons of vinegar for $0.42. VVhat did the 
whole amount to ? 

2. How many bushels of corn in 4 bags, the first contain- 
ing 2 1^^ bushels ; the second, 3/^ ; the third, 3|^|^-; and 
the fourth, 4 f^ ? 

Note, Wriie the fractions in the Ibrm of decimals; 



•\ A man bought four loads of hay, t!m first containing 
17J cwt. ; the second, 19-i cwt. ; the thiid, 24f cvvl. 5 and 
the fourth, 14^ cwt. How many cut in the whole ? 

Note. In all the examples under the head of decimals, 
change the fractioud and parts to decimals. 

4. A man raised wheat in five fields, in the first, 47^^^^ 
bushels ; in the second, iH^j ? in the third, 87 J^^ '; in the 
fourih, 14llU ; and in the ififlh 387 busliels. IIow many 
bushels in the whole ? 

5. A man bought a load of hay for G^^£» ; a load of oats 
for ^ijp£» ; 3 bushels of corn for ^^. ; and a load of wood 
Ibr 2/^^. IIow much did the whole come to ? 

6. Add together the following numbers, 384| ; 138G^; 
^006 ; ,VV ; yVW ; 8 ; and 460i|. 

7. From a piece of cloth containing 47| yards, a roer 
ehant sold 23/j. IIow much remained unsold 1 ■ 

8. A man owing $253 paid $ 187.375, how much did he 
then owe t 

9. A man owing 342,^^^. paid l&7fj£. How much 
did he then owe 1 

10. A merchant sold a barrel of flour for 2/^<£. ; 5 gaN 
4ons of molasses for |-^. ; and G gallons of wine for 2^^c£* 
In pay he received a load of wood worth 2y^<£. and 2 bush<- 
els of wheat, worth ^£» and the rest in money ; how much 
money did he receive ? 

.xril. From 183 J.£. take 87f<£. 
12. From $J382 take $48.25* 



13. From 1153| lb. take 684^ylb. -^ 

14. From 37^ tons take 28^ ton& - 



Multiplication of Decimals^ 

XXVII. 1. A man bought 5 barrels of pork, at $17.4 J 
*^r barrel \ how much did it come to 1 

2. What cost 8 yards of cloth, at $7,875 per yard ? 

3. How many bushels of meal in 14 sacks, containing 
#.37 bushels each ? 

4. How much hay in 8 loads, containing 24.35 cwt. each 1 

5. IIow much cotton in 17 bales, containing 4J cwt. each? 
6k How many cwt. of hay in 14 loads, containing 23.25 ^ 

cwt. each t 

8 
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7. Multiply 42.62 by 38, 
* 8. Multiply 137.583 by 17* 
9. Multiply 13.946 by 58- 

10. Multiply 2.6837 by 15* 

11. Multiply .464 by 27. 

12. Multiply .0038 by 9. 

13. If a barrel of dour cost $5, What cost .6 of a barrel 1 

14. At $90 pet hhd., what cost .7 hhd., that is, -f^ of a 
hdd. ? 

15. At $45 per hhd., what cost .8 hhd., that is, ^'^ of a 
hhd. of gih 1 

16. At $20 pet hhd., what cost 2.9 hhds., that is 2^^V ^^^^ 
of molasses ? 

17. At $25 per ton, what cost 7.6 tons of hay 1 

18. At $95 per ton, what cost 3.7 toiis of iron 1 

19. At $32 per ton, what cost 14.25 tons of logwood 1 

20. At $220 per ton, what cost 19.47 tons of hemp ! 

21. At $57 per ton, what cost 3.5 tons of alum ? 

22. At $45 per thousand, what cost 2.5 thousands of 
staves ? 

23. What is .5 of 128 ? 

24. What is .25 of 856 1 

25. What is .125 of 856 1 

26. What is .287 of 24871 

27. Multiply 2487 by ,287. 

28. Multiply 4306 by 3.5* 

29. Multiply 87 by 2.8. 
=30. Multiply 1864 by 3.25. 

31. Multiply 30067 by 1.3873. 

82. Multiply 10372 by 6^=6.5* 

83. Multiply 468 by 7^=7.25. 

34. Multiply 46800 by 13}. 

35. Multiply 36038 by IJ. 

36. Multiply 130407 by 5j%. 

37. At .3 of a dollar a gallon, what cost .2 of a gttlloti at 
molasses ? 

>^38. What is .2 of .3, that is ,3^ of ^ 1 

39. Multiply .3 by .2. 

40. At $.90 per gallon, what cost .4 of a gal. of wine t 

41. At $.25 per lb. what cost 2.8 lb. of butter ? 

42. At $.36 per lb., what cost 4.5 lb. of sperm candles 1 

43. At $^47 per piece, what cost 4.3 pieces of nankin ? 

44. At $5.37 per yard, what cost 7*4 yards of cloth 1 
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X45. At tia50 per bl>l., what cost 14| bbls. of pork 1 

46. At $25.45 per tq|i, what cost 18f tons of hay 1 

47. At $140.50 per ton, what cost 1^ tons of potashes tV^ 

48. If an orange is worth $i06, what is .3 of au orange^ 
worth 1 

49. If a bale of cotton contains 4.37 cwt^, what is «45of s 
bale? r::^ 

50. Multiply 4.5 by 2.3. 

51. MulUply 13.43 by 1.4. 

52. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply 18.325 by 1.3a 

55. Multiply 6.4864 by 2.03. 

56. Multiply 14.00643 by .5. 

57. Muhiply 3.400702 by 1.003. 

58. Multiply 1.006 by .002. 

59. Multiply 1.0007 by .0003. 

60. Multiply .3 by ,2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by .02d. 

64. Multiply .0107 by .00103. 

65. Multiply 1.340068 by 1.003084. 



lUsceUaneaus Examples. 

1. At $12 per cwt. what cost 5 cwt 3 qrs. of sugar 1 
Note. 5 cwt 3 qrs. is 5^ cwt, that is 5.75 cwt 

2. At $25 per cwt, what cost 37 cwt 8 qrs. 14 lb. of to- 
bacco? ^ 

Ncte. The quarters and pounds may first be reduced to 
a common fraction and then to deciitials. 3 qrs. 14 lb. are 
98 lb., that is y*^V ^^ 1 <^wt, and ^^^=.875 ; therefore, 37 
6wt 3 qrs. 14 lb. is equal to 37.875 cwt. ; this liiuliiplied by 
25 gives $946,875. 

3. What cost 5 cwt 2 qrs. 19 lb. of raisins, at $11 per 
cwt? 

4« What cost 13 cwt. 1 qr. 15 lb. of iron, at $4.27 pet 
cwt ? 
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Note. 13 cwt. 1 qr. 15 rb-r^lS^V' cwt.=:13.383-f CM^. 
This multiplied by $4.27 gives $57.14541. Observe, that 
there must be as many decimal places in the product as in 
the multiplicand and multiplier together. In this instance 
there are five places. It is not necessary to notice any thing 
smaller than mills in the result, th«refo]^e $&7.145 will be 
sufficiently exact for the answer. 

5v What cost 12 cwt. qrs. 19 lb. of rice, at $3.28 per 
cwt. ? 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 per 
cwt. 

7. What cost 3 hhds. 43 gal. of wine, at $98 per hhd. ? 

Notfu 3 hhds. 43 gal. is 3f} hhds. ; this reduced to a de- 
cimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 18 gal. of molasses, at $2d.25 per 
hhd.? 

9. What cost 13 hhds. 53 gal. of gin, at $47,375 per 
hhd. 1 

10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at $108.42 
, per hhd. ? 

1 1. Express in decimals of an cwt. the quarters, pounds 
and ounces in the following numbers : — 3 c^t. 2 qrs. 22 lb. $ 
17 cwt. 1 qr. 11 lb. 5 oz. ; 4 cwt. qr. 16 lb. 3 oz. 

12. Express in decimals of a hogshead the gallons, quarts, 
pints, &c. in the following numbers : — 43 hhds. 17 gal. 2 
qts ; 14 gal. 6 qts. 1 pt. ; 7 hhds. gal. 3 qts. 1 pt 

13. What cost 8 gal. 3 qts. 1 pt. of gin, at $0.43 per gal. ? 

14. What cost 17 lb. 13 oz. of sugar, at $0.12 per lb. t 

15. What cost 231b. 7 oz. of sugar, at $11.43^r cwt. t 

16. What cost 1 1 gals. 2 qts. of brandy, at the rate of 
$98.48 per hhd. ? 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at $7.2S 
per yard t 

18. What cost 2 qrs. 3 nls. of broadcloth, at $0.42 per 
yard ? 

Express the fractions in the following examples in ded" 
mals. 

19. What part of 1 yd. is 3 qrs. 2 nls. 1 

20. What part of I yard is 1 qr. 3 nls. ? 

21. What part of 1 lb. Avoirdupois is 13 ozA 

22. What part of 1 qr. is 17 lb. ? 

23. What part of 1 qr. is 13 lb. 5 ob. t 
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24. What part of a day is 6 hours ? 

25. What part of a day is 1(5 h. 25 min. ? 

20. What part of a day is 13 h. 42 min. 11 sec. 1 

27. What part of an hour is 47 min. ? 

28. What part of an hour is :38 min. 47 sec 1 
29 What part of a rod is 13 ft. I 

30. What part of 1 ft. is 2 in. ? 

31. What part of 1 ft. is 7 in. ? 

32. What part of a rod is 7 ft. 4 in. ? 

33. What part of a mile is 7 rods, 13 ft 1 

34. What part of l<£. is 13s. 6d. 1 

35. What part of Is. is 5d. 1 qr? 

36. What j)art of i£. is lis. 5d. 3 qr. t 

37. At 2x. 5s. per cwt, what cost 5 cwt. 3 qrs. of rai- 
Bins I 

Noie. 2^. 5s.=:2.25:£., and 5 ewt 3 qrs.=:5.75 cwt. 
Multiplying these together, the result is 12.9375o^. The 
decimal part of this result may be changed to shillings and 
pence again. .9375.£. is .9375 of 20 shillings ; therefore if 
we multiply 20 shillings by .9375, or, which is the same 
thing, if we multiply .9375 by 20, we shall obtain the answer 
in shillings and parts of a shilling. This is evident also 
from another course of reasoning. .9375<£. is now in pounds; 
tf it be multiplied by 20 it will be reduced to shillings. 
.9375 
20 



18.7500 The result is 18 shillings and .75 of a shil- 
ling, which may in like manner be reduced to pence by mul- 
tiplying it by 12 
.75 
12 

9.00 The result is 9d. The answer, therefore, 
is ]2£. 18s. 9d. 

* 38. What cost 3 cwt. 2 qrs. 7 lb. of hops, at 2£. 3s. Cd. 
per cwt. ? >jf 

39. What cost 17 yds. 2 qrs. 2 nls. of broadcloth, at 2^. 
50. 7(). per yard ? 

40. What cost 8 cwt 1 qr. 13 lb. of wool, at \l£. 7s. 6d. 
per cwt. ? ^ 

41. What cost 3 hhds. 43 gals, of wine, at 2Q£. 14s. 8d. 
per hhd. t « ^ 

^8* 
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42. How many cwt. of raisins in 7f casks, each cask con- 
taining 2 cwt. qrs. 25 lbs ? 

Note. 7Jz=7 6 and 2 cwt. 0. qrs. 25 lb.=:2.2232+ cwt 
These multiplied together produce 16.8957 cwt. The frac- 
tional part of this may be changed to quarters, pounds, &c« 
as the fractions in the last examples were changed to shil- 
lings and pence. .8957 cwt. is .8957 of 4 quarters, or it is 
hundred-weights and may be reduced to quarters and pounds 
by multiplying by 4, and by 28. 
.8957 
4 



3.5828 

28 



The result is 3 qrst and a fraction. 

4C624 Then multiply .5828 qrs. by 28. it 

11656 gives 16 lb. and a fraction of a 

— — - pound. Multiplying .3184 lb. by 

16.3184 16, it gives 5 oz. and a fraction of 

16 an ounce. 



19104 
3184 



5.0944 
The answer is 16 cwt. 3 qrs. 16 lb. S^V 02. nearly. The 
same result may be obtained by changing the decimal .8957 
cwt. to a common fraction, and proceeding according to the 
method given in Art. XVI. 

43. How many cwt. of cotton in 5f bales, each bale con- 
taining 4 cwt. 3 qrs. 7 lb. ? 

44. How many cwt of coffee in 13| bags, each bag con^ 
taining 1 cwt. 3 qrs. 15 lb. ? 

== 45. Find the value of .387<£. in shillings, pence, and^far- 
things. 

40. Find the value of .9342c£. in shillings, pence, and far- 
things. 

47. Find the value of .583 cwt. in quarters, pounds, &c 
r48. Find the value of .23 cwt in quarters, pounds, &.c. 

49. Find the value of .73648 cwt in quarters, pounds, 
&c. 

50. Find the value of .764s. in pence and farthings. ^ 



XXV 11. DECIMALS. 91 

-51. Find the value of .J?846 qr. in pounds and ounces. 

52. Reduce 3.327 qrs. 4o pounds. 

53. Reduce 4.()84c£. to pence. 

^54. Find the value of .340 of a day in hours, minutes, &:c. 

55. Find the value of .5876 of an hour in minutes and 
icconds. 

56. Express in decimals of a foot the inches in the follow- 
ing numbers : — 3 ft. 6 in. ; 4 ft. 3 in. ; 7 ft. 9 in. ; 3 ft. 8 
in. ; 5 ft. 7 in. ; 9 ft. 10 in. 

57. Find the value of .375 (i. in inches and parts. 

58. Find the value of .468 of a square foot in square 
inches. 

59. Find the value of .8438 of a solid foot in solid inches. 

60. How many square feet in a board 9 in. wide and 15 
ft. 3 in. long. 

Chanse the inches to decimals of a foot. Since the an- 
swer will be in square feet, it will be necessary to find the 
value of the decimal in square inches. In general, however, 
it will be quite as convenient to let the answer remain in de- 
cimals. The answer is 11.4375 ft. It will be sufficiently 
exact to call it 11.4 ft. 

61. How many square feet in a floor 14 A. 7 in. wide and 
19 ft. 4 in. long 1 

62. How many square feet in a board I ft. 8 in. wide and 
17 ft. 10 in. long. 

63. How many solid feet in a stick of timber 23 fl. 4 in. 
long. 1 ft. 2 in. wide, and 1 1 in. deep 1 

Note. In questions of this kind it will generally be most 
convenient to change the inches to decimals of a foot, be- * 
cause when the whole is reduced to inches^ the numbers be- 
come very large and the operation becomes tedious. Tenths, 
generally, and hundredths in almost every case, will be suf- 
ficiently exact for common purposes. Those who measure 
timber, boards, wood, &.c. would find it extremely convenient 
lo have their rules divided into tenths of a foot, instead of 
inches. 

There is a method of performing examples of this kind 
called duodecimals^ which will be explained hereafter, but it 
is not so convenient as decimals. 

64. IIow many solid feet in a pile of wood 4 fl. 2 in. wide. 
3 ft. 8 in. high, and 13 ft. 4 in. long ? 

^ It has been already remarked that in interest discount. 
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commissions, &c. 6 per cenU, 7 per cent., &c. aignifies yj^, 
^SxT' ^^' ^^ ^^® ®^"^* This may be written as a decmial 
fraction. In fact this is the most proper and the most con- 
venient way to express, and to use it. 1 per cent, is .01 ; 
2 per cent, is .02 ; per cent, is .00 ; 1#> per cent, is .15 ; 
OJ per cent, is .00.5, &,c. This manner of expressing the 
rate will be very simple in practice, if care be taken to point 
the decimals right in the result. 

G5. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a com- 
mission of 4 per cent. How much was the amount of the 
commission t 
5^3.47 
.04 



$23.3388 Ans. 
There are two decimal places in each factor, consequently 
there must be four places in the result. The answer is 
$23.34 nearly. 

CO. What is the commission on $1358.27, at 7 per cent. 1 

67. What is the commission on $1783.425, at 5 jjer cent. ? 

68. A merchant bought a quantity of goods for $387.48, 
and sold them so as to gain 15 per cent. How much did ho 
gain, and for how much did he sell the goods ? 

69. What is the insurance of a ship and cargo, worth 
$53250, at 2} per cent. 1 

Note. 2 J per cent is equal to .025, for 2 per cent, is .02, 
and ^ per cent, is ^ of an hundredth, which is 5 thousandths. 

70. What is the duty on a quantity of books, of which the 
invoice is $157.37, at 15 per cent. 1 

Note. It is usual at the custom-house to add ^ or 10 
per cent, to the invoice before casting the duties. 10 per 
cent, on $157.37 is $15,737, which, added to $157.37. 
makes $173,107. The duties must be reckoned on $173,107. 
When the duties are stated at 15 per cent, they will actually 
be 16|- per cent, on the invoice ; because 15 per cent, on 
^^ will amount to 1^ per cent, on the whole. It will be 
most convenient generally to reckon the duties at 16^ per 
cent., instead of addintr ^'^^ of the sum and then reckoning 
them at 15 per cent. When the duties are at any other rate, 
the rate may be increased -^^j^ of itself, instead of increasinjjf 
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the invoice j-\-. For instance, if the rate is 10 per cent, call 
It II per cent., if the ratti is 14 per cent, call it loi-"^ per 
cent., then the multiplier will be .154. If the rate is 12^ 
percent., that is, .1*25, -^^ of this is .0125, which added to 
.125 makes .1375 for the multiplier. 

71. What is the duty on a quantity of tea, of which the 
invoice is $215.17, at 50 per cent. ? 7^ 

72. What is the duty on a quantity of wine, of which the 
invoice is $873, at 40 per cent. ? 

73. What is the duty on a quantity of saltpetre^ of which 
the invoice is $1157, at 7^ per cent. ? 

74.- Imported a quantity of hemp, the invoice of which 
was 81850, the duties 13 J per cent. What di<i the hemp 
amount to after the duties were paid ? 

75. Bought a quantity of goods for 85S.43, but for cash 
the seller made a discount of 20 per cent. What did the 
goods amount to after the discount was made 1 

76. A merchant bought a quantity of sugar for $183.59, 
but l>eing damaged he sold it so as. to lose 7^- per cent. 
How much did he sell it for 1 

77. Bought a book for $.75, but for cash a discount of 
20 per cent, was made. What did the book cost 1 

78. Bought a book for $4,375, but for cash a discount 
of 15 per cent, was made. How much did the book cost T:^ 

79. What is the interest of $43.25 for 1 year, at 6 per 
cent. 1 

80. What is the interest of $183.58 for 1 year at 7 per 
cent. ? 

81. At 6 per cent, for I year, what would be the rate per 
cent, for 2 years ? For 3 years ? For 4 years ? 

82. At 6 per cent, for I year, what would be the rate per 
cent, for months ? For 2 months 1 For 4 months 1 For 
1 month ? For 3 months ?x For 5 months ? For 7 months ! 
For S months 7 For 9 months 1 For 10 months 1 For 11 
months 1 '^ ' 

83. At 6 per cent, for I year, what would be the rate per 
cent, for 13 months ? For 14 months ? For 1 year and 5 
months ? 

=="84. If the rate for 60 days is 1 per cent., or .01, what is 
the rate for 6 days? For 12 days? For 18 days? For 
24 days ? For 36 days ? For 42 days ? For 48 days ? Foi 
54 days ? 
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Note. The interest of 6 days is -^j^ per cent., that is .001. 
The interest of I day therefore will be J of ^^^ or ^ pet 
cent, or .00016. The rate for 2 days twice as much, 6lc. 
In fact the rate for the days may always be found by divid- 
ing the number of days by G, annexing zeros if necessary, 
and placing the first figure in the place of thousandths, if 
the number of days exceeds 6. 

85. What is the interest of $47.23 for 2 months, at 6 per 
cent. 7 

Note, When the rate per cent, is stated without men- 
tioning the time, it is to be understood for 1 ^year, as in the 
.following examples. 

86. What is the interest of $27.19 for 4 months, at 6 per 
cent. 1 

r87. What is the interest of $147.96 for 6 months, at 6 
per cent. 1 

88. What is the interest of $87,875 for 8 njionths, at G 
per cent. T 

89. What is the interest of $243.23 for 14 months, at 6 
per cent. ? 

;r90. What is the interest of $284.85 for 3 months, at 6 
per cent. ? 

91. What is the interest of $28.14 for 5 months, at 6 per 
cent. 1 

92. What is the interest of $12.18 for 7 months, at per 
cent. 1 ^ 

^3. What is the interest of $4.38 for 9 months, at 6 per 
cent ? 

94. What is the interest of $15,125 for 11 months, at 6 
per cent. ? 

95. What is the interest of $127.47 for 2 months and 12 
days, at 6 per cent ? 

^96. What is the interest of $873,62 for 4 months and 21 
days, at 6 per cent. ? 

97./What is the interest of $115.42 for 7 months and 15 
days, at 6 per cent. ? 

98. What is the interest of. $516.20 for 11 months and 
23 days, at 6 per cent 1 
--99. What is the interest of $143.18 for 1 year, 7 months, 
and 14 days, at 6 per cent. ? M 

100. A gave B a note for $357.68 on the 13th Nov. 
1819, and paid it on the 11th April, 1822, interest at 6 
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per cent. How much was the principal and interest to- 
gether at the time of payment ? 

r:101. A note for $843.43 was given 5th July, 1817, and 
paid I4th April, 1822, interest at 6 per cent, flow much 
did the principal and interest amount to 1 
z. 102. A note was given 7th March, 1818, for $587; a 
payment was made 19th May, 1819, of $53, and tl^e rest 
was paid 1 1th Jan. 1820. What was the interest on the 
note ? ^ 

103. What is the interest of $157 for 2 years, at 5 per 
cent. 1 

104. What is the interest of 13.£. 3s. 6d; for 1 year, at 
6 per cent. ? 

jr Note. If the shillings be reduced to a decimal of a pound, 
the operation will be as simple as on Federal money. The 
following is a more simple method of changing shillings to 
decimals, than the one given above. -^V P^^*"! of 20s. is 2s., 
therefore every 2s. is -^jj£. or .1<£. Every shilling is ^V^'i 
that is T^^. or SSo£, ; 3s. then is A£. and .05<£., or .15.£. 

In Ix. there are 960 farthings. 1 farthing then is -^\j^ of 
l.£. 6d. is 24 farthings, consequently -^^ of a £. These 
are rather larger than thousandths, but they are so near 
thousandths that in small numbers they may be used as thou- 
sandths. ■g^ff£,=z-y^. when reduced, and y|§^.z=^^^£., 
so that 24 farthings are exactly •ii^-^£' or .025c£. If the 
number of farthings is 13 they will be yJ-J^. and rather 
more than J of another thousandth. This may be called 
il^s or '^14, and the error will be less than -J- of foVd* ^^ 
the number of farthings be less than 12 they may be called 
so many thousandths, and the error will be less th'an -J- of 
^Vy I^tbe number of farthings is between 12 and 36 add 
1 to them, if niore than 36 add 2, and call them so many 
thousandths ; and the result will be correct within less than 
i o^Ti^W* ^^ farthings make 1 shilling, therefore there 
will never be occasion to use more than this number. From 
the above observations we obtain the following rule. Coil 
every two shillings one tenth of a po^ind, every odd sldllvig 
five hundredths^ and the number of farthings in the pence 
and farthings so many thousandths^ adding one if the num- 
ber is between twelve and thirty-six^ and two if more than 
thirty^six. 

It will be well to remember this rule, because it will be 
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useful in many instances, particularly in changing English 
money to dollars and cents, and the contrary. 

VS£, 3s. 6d. then is reduced as follows: 2s.z=.l<£. ls.=: 
.05i^. and 6d.=24 farthings=:.025<£. and the whole is equal 
to £IS.175. 

13.175 
.06 



£ .79050 Ans. 
To change the result to shillings and pence it is necessary 
to reverse the above operation. The .7 or -/^ are 14s. The 
.09 or ^ are j^-\-j^. The -^ are Is. and the j^ are 
A^j^t or 40 farthings ; then taking out 2, because the num- 
ber is above 36, we have 38 farthings, or 9d. 2qr. ; and the 
whole interest is 15s. 9d. 2qr. 

-=: 105. What is the interest of 13.£. 15s. 3d. 2 qr. for 1 year 
and 6 months, at 6 per cent. ? ^ 

106. What is the interest of 4^. lis. 8d. Iqr. for 9 months 
and 15 days, at 6 per cent. ? 

107. What is the interest of 137.£. Os. 9d. from 13th May, 
1811, to 19th July, 1815, at 6 per cent. 1 

9 108. What is the interest of 137<£. 178. 2d. from 11th 
Jan. 1822, to 15th August, at 6 per cent. ? 

109. What is the interest of 17<£. 9s. from Ist June, 
1819, to 17th Aug. 1820, at 6 per cent. ? 

110. What is the interest of 13s. 4d. from 17th June, 
1818, to 28th Aug. 1821, at 6 per cent. ? 

2-111. What is the interest of 4s. 8d. 2qr. for 7 months and 
3 days, at 6 per cent 1 

112. What is the commission on 143^. 13s., at 5 per cent. ? 

113. What is the duty on a quantity of goods, of which 
tbe invoice is 257^. 19s. 4d., at 15 per cent. ? 

N. 6. The above examples in pounds, shillings, d&c. ap- 
ply equally to English and to American money. 



Division of Decimals. 

XXVIII. 1. If 5 barrels of cider cost $18.75, what is 
that per barrel ? 

2. A man bought 17 sheep for $98.29, what was the ave- 
rage price ? 
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3. Divide $183,575 eqaally among 5 men. How much 
will each hare ? 

4. Divide 7.5 barrels of floor equally among 5 men. How 
much will they have apiece 1 

5. Divide 11.25 bushels of com equally among 8 men. 
[low much will they have apiece t 

6. A man travelled 73.487 miles ia 15 hours ; wkat was 
the average distance per hour t 

7. At §d£. 5s. 8d. per ton, what cost 1 cwt of iron ? 

8. If a ship and cargo are worth 1253^^. 6s. 4d., what k 
tlie roan's shsjpe who owns ,^ of her 1 

9. What is I of 49.376? 
la What is ^ of 583.542 1 
11. What is VV of 13.75 ? 
12 What is T^T of 387.65! 
la Divide 13.8468 bv 4. 

14. Divide 1387.35 by 4a 

15. Divide 158.6304 by 113. 

16. Divide 12.4683 by 27. 

17. Divide 1.384 by 15. 
la Divide .7376 by 28. 
19* Divide .6438 by 156. 

20. Divide lUS by 58. 

21. Divide .4 by 13. 

22. Divide .0346 by 27. 

23. Divide .003 by 43. 

24. Divide 1.06438 by 1846. 

25. Divide 13.84783 by 13764a 

26. At 9 1.37 per gallon, how many gallons of wine may be 
bought for 937 1 

27. At 8.34 per boshel, how many bushels of oats may 
be bought for (2^1 1 

29. At 8.105 per lb., how many lb. of raisins may be 
bought for $3 1 
30l At 8.03 apiece, how many lemons may be bought for 85 1 

31. If 1.75 yards of doth will make a coat, how many 
coats may be made from 38 yards t 

32. If 1 .3 bushels of rye is sufficient to sow an acre of 
ground, how many acres will 23 bushels sow t 

3.3. If 18.75 bushels of wheat grow on 1 acre, how 
many acres will produce 198 bushels, at that rate ? 

34. If a man travel 5.3S5 miles in an hour, in how many 
hours will he travel 83 miles at that rate ? 
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91& If a»* wUl pay for I <by'a work, how many lUys' 
work may be had for IBs. ? 

36. If Of* 8d. will pay for 1 day's work, how many days' 
work will 11j^. pay for ? 

37. At 8a. 3d. per galkm» how Hiaay gallons of wine may 
beboaght.for ia£. ? 

aa If 2A burela of eider co«t 97, whal ia thai per bar- 
rel? 
3a If 1.5 bauel <^ (km eoal $10, what ia that per bar- 

leiT 

40. If 2.75 firkins of bmi«r coil 903; whal is thai per 
ilrkin t 

41. If 3.375 barrels of be«r coat $14, what ia that per 
barrel 1 

42. If 13.16 bushels of wheat coal OS., what ia that per 
bushel ? 

43. If .S of a yard of cloth cost $2, what ia that per yard 1 

44. If .36 of a ton of hay cos^ $8, whal cost a ton ? 

45. If .846 of a barrel of flour cost 32 shitUaga, what 
' will a barrel c^st at that rate ? 

46. If .137 of a ton of iron cost 52 ahillings, what Witt 1 
ton cost ? 

47. How many times is 1.3 contained in 18 7 

48. How many times is 3.25 contained in 39 ? 

49. How many times is 4.75 coAtained im 180? 

50. How many times is 16.375 coataieed in 4,870? 

51. How many times is 24*538 ooAtaiued in (^ ? 

52. How many times ia 1.372 cgietainieMd in 141 
53» Ifew maay timea ia 4*1357 eootained in 15 1 

54. How many times is .3 contained in 3 ? 

55. How many tunea is .04 coofeaiiied ta 4 ? 

56. How many times is .13 contained in 8 ? 

57. How many times 19 .385 oonitai^ed in 17 ? 

58. How many times is .0684 contained in 47 ? 
5&I How many ikam ia .0001 oeolaiQied in 53 ? 
&k Hqw mmy timm m .0005 e<»itaiMil in 1ST t 
61. 3 is .3 of what number ? 

€^ 4 ia .04 of what number t 

63. 8 is .13 of what number ? 

64. 17 is .385 of what uumber ? 

65. 47 is .0684 of what number ? 

66. 53 is .0001 of what number ? 

67. 127 is .0005 of what number? 
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68. Plow many times is .0035 contained in 07 1 

69. 67 is .0035 of what number 1 

70. Divide 156 by 4.35. , 

71. Divide 38 by 13.56. 

72. Divide 23 by 1.3846. 
7a Divide 7 by 8.4. 

74. 7 is what part of 8.4 ? ^ 

76. Divide 3 by 5.8. 

76. 3 is what part of 5.8 ? 

77. Divide 8 by 17.37. 

78. 8 is what part of 17.37 t 

79. Divide 23 by 120.684. 

80. 23 is what part of 120.684 1 

81. Divide 14 by .7. 

82. Divide 130 by .83. 

83. Divide 847 by .134. 

84. Divide 8 by .0645. 
&5. Divide 3 by .00735. 

86. Divide 1 by .005643. 

87. Divide 157 by .00001. 

88. At $2.75 per gallon, how many gallons of wine maw 
be bought for $56.30 ? 

89. At 17.375 shillings per gallon, how many gallons ol 
wine may be bought for 42.25 shillings ? 

90. At 16s. 4d. per gallon, how many gallons of brandy 
may be bought for 4£, 7s. ? 

91. At 2ir. 3s. 4d. per barrel, how many barrels of flour 
may be bought for 32<£. 7s. 6d. ? 

92. If 3.75 barrels of flour cost $25.37, how much is that 
per barrel ? 

93. If 5.375 barrels of cider cost 4£. 4s., what is that per 
barrel ? 

94. If .845 of a yard of cloth cost $5.37, what is that per 
yard? 

95. If f of a ton of iron cost $60.45, wliat cost 1 ton 1 

96. How many times is 13.753 contained in 42.7 1 

97. How many times is 1.468 contained in 473.75 ? 
. 98. How many times is .7647 contained in 13.42 1 

99. How many times is .0738 contained in 1.6473 1 

100. 1.6473 is .0738 of what number? 

101. How many times is .001 contained in .1 T 

102. .1 is .001 of what number ? 

103. How many times is .002 contained in .01 1 
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104. .01 is .002 of what number ? 

105. How many times is .002 contained in .002 ? 

106. .002 is .002 of what number ? 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by .6847. 

109. If 1 lb. of candles cost $.14, how many lb. may be 
bought for $1,375? 

110. If 4.5 yards of cloth cost $28.35^ hqwrnuch is that 
per yard ? 

111. If 3.45 tons of hay cost 22<£. 7s. 5d., how much is 
that per ton 1 

:^112. At 3s. 8d. per bushel, how many bushels of barley 
may be bought for 3£. 5s. 7d. ?JX 

113. If 47.25 bushels of barley cost 15^^. 17s. 5d., what 
IS that per bushel 1 

114. If 15 cwt 3 qr. 14 lb. of iron cost 17;f. 14s. 8d., 
what is that per cwt. It 

115. If .35 of a ton of iron cost 10i£. 3s. 5d., what.cost a 
ton at that rate ? ^ ■ . 

116. Divide 16.4567 by 2.5. 

1 16. Divide 137.06435 by 3.25. 

117. Divide 105.738 by .3. 

118. Divide 75.426 by .1. 

119. Divide 1.76453 by 1.375a 

120. Divide .78357 by .001. 

121. Divide .073467 by .005. 

, 122. Divide .007468 by .0075. 
123. How many times is .037 contained in 1.047381. 
ISI4. I*.047i38 .is .037 of what number ? ^ 

125; How many times is .135 contained in 13.4073 1 

126. 13.4073 is .135 ofwhat number 7 

127. Divide 13.40764 by 123.725. 

128. Divide .406478 by 135.407. ,, 

// 

In the following examples express the ^vision in the fbrni 
of a common fraction, and reduce them to their lowest tenns. 

129. Divide 17.57 by 14.23. 

130. Divide 3.756 by 5.873. 
131-. Divide .6375 by .5268. 

132. Divide 3.45 by 2.756. 

133. Divide 1.6487 by 2.3.5. 

134. Divide 113.45 by 21.4764. 

135. Divide .7384 by .37. 



■n 
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136 Divide .007 by .5.;^ 

137. Divide .647387 by .0042. 

138. Divide .53 by .00067. 

139. Divide .003 by 0.00001. 

140. 3.5 is what part of 7.8 ? 

141. 13.76 is what part of 17.5 ? 

142. 7.0387 is what part of 42.05 ? 

143. 1.5064 is what part of 8.944783 ? 



Mseeiianeous Examples. 



^1. If 1.4 cwt. of sugar cost $10.09, what will 9 ewt. 3 
qrs. cost ? 

2. If 19f yards of cloth cost $128.35, what will 18 yds. 3 
qrs. cost ? 

3. If 23^ yds. of riband cost $5^, what will 34^ yds. cost 1>^ 

4. If 3 cwL 2 qrs. 14 lb. of sugar cost $38.55, what will 
19 cwt. 1 qr. 17 lb. cost ? 

^ 3<^ 5. If I cwt. of tobacco cost 4£. 18s«, how much may be 
bought for laf. 17i^ 8d. ? 

6. Sold 75f chaldrons of lime, at lis. Od. per chaldron ; 
how much did it come to I ^ 

7. A goldsmith sold a tankard for 10c£. 13s., at the rate 
of 5s. 6d. per oz.; how much did it weigh 1 

8. Goliah the Philistine is said to have been 6|^ cubits 
high, each cubit being 1 ft. 7.163 English inches ; what was 
his height in English feet ? 

9. How many yards of flannel that is 1 English ell wide 
will be sufficient to line a cloak containing 8^^ yds., that is | 
yd. wide 1 

10. I agreed for a carriage of 2.5 tons of goods 2.9 miles, 
for .75 of a guinea ; what is that per cwt. for 1 mile ? •^ 

11. If a tntveller perfbrm a journey in 35.3 days, when 
the days are 11.374 hours long ; in how many days will he 
perform it, when the days are 9.13 hours long ? '^ 

12. If 12 men can do 125 rods of ditching in 65} days ; 
in how many days can they do 242 j\ rods ? 

13. In a room 18 fl. 6 in. long, and 14 ft. 9 in. wide, how 
many square feet 1 In a yard of carpeting that is 2 ft. 8 in. 
wide, how many square feet 1 How many yards of such car- 
|ioting will cover the above jnentbned floor ? v 

9 • -a^ ^ 
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14. How many yards of carpeting that is i\ yd. wide will 
cover a floor 22 fi. 7 in. long, and 19 fu 8 in. wide 1 
-MS. How many feet of £)ards will it take*no cover the 
wails of a house 32 ft. 8 in. long, 26 ft. 4 in. wide, and 26 
ft. 5 in. high ? How much will they cost at $3.50 per 1000 
feet ? 

16. How many feet will it take to cover the floors of the 
above house 1 
^-Wn. If 1000, or a bunch, of shingles will cover 10 feet 
square, how many bunches will it take to cover the roof of 
the above house, allowing the length of the rafters to be 16 
fl. 5 in. ? 

18. In a piece of land 37| rods long, and 32f rods wide, 
how many acres ? >u 

19. What will a piece of land, measuring 57 fl. in length, 
and 43 ft. in breadth, come to, at the rate or$25 per square 
rod ? 

20. In a pile of wood 23 H. 7 in. long, 3 H. 10 in. wide, 
and 4 fl. 3 in. high, how many cords 1 

21. How many feet of wood in a load 8 ft. long, 4 f). 
wide, and 3 ft. 8 in. high 1 

N. B. Wood prepared for the market is generally 4 feet 
long, and^ a load in a wagon generally contains two lengths, 
or 8 feet in length. If a load is 4 feet high and 4 feet wide, 
it contains a cord. It was remarked above, that what. is 
called one foot of wood, is 16 solid feet, and that 8 such feet 
make I cord. To find how many of these feet a pile or load 
of wood contains^ it is necessary to find the number of solid 
feet in it, and then to divide by 16. When the load of wood 
IB S feet long, we may multiply the breadth and height to- 
gether, and then, instead of multiplying by 8, and dividing 
by 16, we may divide at first by 2, and the same result will 
be obtained. 

22. Uow many feet of wood in a load 8 feet long, 3 ft. 4 
in. wide, and 2 ft. 7 in. high ? 

23. How many feet of wood in a load 8 feet long, 3 ft. 7 
in« wide, and 5 ft. 2 in. high 1 

24. How much wood in a load 8 ft« long, 4 ft. 2 in. wide, 
and5ft. 4in. high? 31 

.>c x25. If a load of .wood is 8 ft. long, and 3 ft. 7 in. widt;, 
how high |nust it be to make a cord ? 
X 26. TTow many bricks SJnoh^ long, 4 inches wide, and 



HI inches thitk, will it take to build t i)<>ttsc 44 feet 1oBg« 
40 feet wide, 20 feet high, and the wnlfs 12 inehes thick? jf 

27. What is the ralue of 67 pigs of lead, each weighing 3 
cwt. 2 qrs. 17^ lb*, at 8^. ids. 8d. per fother of 19^ cwl 7 

28. What 10 tlie tax upon $1153. at 9.03 on a dofiar ? 

' 29. What is the Ulx upcm $843.35, at $.04 on a dollar t 

30. What is the Ui upon 7B&£. Us. 4d. at28.5d. on tlie 
ponnd?^ 

31. Suppose a certain town is to pay a tex of $^145.88, 
and tlM wIkHo property of the town is vaioed at $158647 ) 
what is that on a dollar ? How much must a man pay, 
whose property is ?lUii6d at $23475.67 1 

Note. In assessingf taxes, the first requisite is to l^are an 
infentory of the property, both real and personal, of the whole 
(own or parish, and also of each individual who is to be tax* 
ed, and the number of polls. The polls are always stated at 
a certain rate. Theti knowing the whole tax, take out what 
the polls amount to, and the remaitider is to be laid upon the 
property. Find how liiueh each dollar is to pay, and make 
a uble, containing tlitf portion for 1, 2, 3, &c. to 10 dollars, 
then for 20, 30, 40, &c. to 100, and then for 200, 300, &c* 
From this table it wiH be easy to fiad the tax upon the pro- 
perty of any individual. ^ 

> 32. A certain town is taxed $3137.43. The whole pro- 
pcrty of the town is valued at $89640.76. There are 120 
polls which ate taxed $.75 each. What is the tax on a dol- 
lar ? How much is a man's tax who pays for 3 polls, and 
whose property is valued at $2507 \ 

33. A merchant bought wine for $1.75 per gallon, and 
sold it for $2.25 per gallon. What per cent, did he gain ? 

Note. He gained 60 cents on a gallon, which is \ft^^ 
of the first cost« It has been already remarked thai \ per <ept. 
is .01, 2 per cent, is .OS, &lc^ ; that is, the rate per cent, is 
always a decimal fraction carried to two places or hundredths. 
To find the rate per cent then, first make a common frac- 
tion, and then change it to a decimal ^^=.285. Now .28 
is 28 per cent, and .0055 isf^^per cent The rate then 28f j 
per ceiit. The two first decimal places taken together be- 
ing hundredths are so much per cent, and thousandths are 
so many tenths of one per cent 

34. A merchant bought a hhd. of raolaises for $S0, and 
«oM it for $25 ; what per cent, did he gain 1>^ 
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3$. A merchant bought a quantity of flour for 9137, am) 
told it for 9143 ; what per cent did he gain ? 

36. A man bought a quantity of goods for 994.37, and 
sold them for $6ad2. What did he lose per cent. 1 

37. A merchant bought molasses fcnr Is. 8d. per gallon, 
and sold it for 2s. 3d. per gallon. What did he gain per cent 1 

38. A merchant bought wine for ll8.«3d. per gallon, and 
sold it for 9s. 8^d. What per cent, did he lose ? 

39. A merclumt bought a quantity of goods for 37^^. los. 
6d« ; and sold them again for 43<£. 1 Is. 4d. What per cent, 
did he gain ? ^ 

40. A man buys a quantity of goods for 9843 ; what per 
cent profit must he make in order to gain 9157 1 

41. A man failing in trade owes 919137.43, and his pro- 
perty is valued at 913472.19. What per cent can he pay ? 

42. A man purchased a quantity of goods, the price of 
which was 957, but a discount being made, he paid 945.60. 
What per cent was the discount 1 

43. A man hired 987 for 1 year, and then paid for princi- 
pal and interest 992.22. What was the rate of the in- 
terest ? 

* 44. A man paid 912.81 interest for 9183, for 2 years. 
What was the rate per year ? >t 

45. A man paid 913.125 interest for 9135, for 1 year and 
6 months. What was the rate per year ? 

46. A man paid 94.37 interebt for 958, for 1 year and 8 
months. What was the rate per year ? 

47. 4s. 6d. sterling of England is equal to 1 dollar in the 
United States. What is the value of \£. sterling in Federal 
money ? 

\c 48. How many dollars in 35k£. sterling ? 

49. How many dollars in 27<£. 14s. 8d. t 

Note. Change the shillings and pence to the decimal of 
a pound, by the short method shown above. 

50. How many dc^Iars in 187^. 178. 4d. ? ^ 
x51. In 919.42 how many pounds sterling t 

. 52. In 9157 how many pounds ? 

53. In 92384.72 how many pounds ? ^ 

54. Bought goods in England to the amount of 123jf. 178b 
9d. ; expenses for getting on board 3<£. 5s. 8d. ; 98.50 
freight ; duties in Boston 15 per cent, on the invoice ; other 
expenses in Boston 915.75. How many dollars did the 
goods cost 1 How much must they be sold for to ^^Hin 1*2 
per cent, on the cost ? 
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56; What is tte kiler«t of $47,5Q lor 1 /ear, 7 mos^ 
and 13 days, at 7 per eenC ? 

.07 



3.3250 Interest for 1 yeftr. 
IA&I» 4o* lbr€flMm(hs. 

.2774- do. for 1 RKMHh. 

«0d2rf do. for 10 dftjFs. 

.03 nearly do. for 3 (JAys. 



Ans. 5.3865 

I ficst ibid the lAteisest for 1 year, and then ^ of that is the 
* interest for 6 months ; } of the interest for 6 months will be 
the tiMerest fyr I jQooth ; ^ ^ the iatierest f(»r 1 month will 
be the interest for 10 days, and -^ of the interest for 10 days 
is very near the injterest for 3 d&ys. All these added to- 
gether will give the interest for the whole time. In a simi 
Iftr manner, Ibe interest for any time nt any rate per cent 
may be calculated. j 

When there are montbi and days, it is better to calculate 
the interest .first at 6 or 12 per cent, and then chai^ge it to 
the rate required. Observe that 1 per cent, is j- of 6 per 
oeot., 1:^ per cent, is j;^ i>f 6 per cent, 2 per cent is ^ of 6 
per cent, d&c. Hence if the rate is 7 per cent, calculate 
irst at 6 per cent, and Aen add | of it to itself, or if 5 per 
cent, subtract j- ; if 7 j> or 4^ per cent add or subtract ^9 &*c 

Let us take the i^bove ex«m{4e. 

6 per cent for 1 vear, 7 months, and 13 days, is 9^^ per 
Mot nearly, that is 007. 

47.50 
Am 



33S50 



j of 4.60750 Interest «t 6 per cent 
7679 do. at 1 per cent 



$5.3754 
This answer agrees with the other within about 1 cent 
Greater accuracy might be attained, by carrying the rate to 
one or t»vo more decinwil places. ^ 
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* Qfl What 18 the intenst of $1S5.16 from tlie 4th Jujie, 
1817 to i:)th April, 1818, at 5 per cent t 

57. What is the interest of $85.37 from 13th July. 1815, 
to 17th Nov. 1818, at 4^ per cent. 1 
' 58. What is the interest of $45.87 from 19th Sept 1819, 
to M th Aug. 1821, at 7| per cent ? Xt 

59. What is the interest of $183 from 23d Oct 1817, to 
I9th Jan. 1830, at 4 per cent ? 

r60. What is the interest of liaf . 14s. for 1 year, 5 months, 
and 8 days, at 7 per cent ? 

61. What is the interest of 87^. 158. 4d. for 2 years, 11 
months, 3 days, at 7^ per cent t 

62. What is the interest of 43i£. 168. for 9 months and 13 
days, at 8 per cent t 

63. What is the interest of 142£. 19s. for 1 year. 8 
months, and 13 days, at 9 per cent t 

\ 64. What is the interest of $372 for 4 years, 8 months, 
and 17 days, at 7^ per cent ? 

1 65. What is the interest of 1 dollar for 15 days at 7 pei 
cent 1 

f 66. What is the interest of $.25 for 13 days, at 7} per cent, t 
67. What is the interest of $.375 for 19 days, at 11 per 
cent 1 

) 68. What is the interest of $1147 for 8 hours, at 6 per 
cent ? 

69. What is the interest of ld7£. lis. for 11 days at 9 
per cent t 

70. What is the intoest of ISs. for 3 months, at 8 per 
cent? 

I 71. What is the interest of ia£. 7s. 8d. for 2 months, at 
12 per cf*nt 1 

72. What is the interest of 4s. 3d. for 17 years, 3 months, 
and 7 days, at 8 per cent 1 
y I 73. A man gave a note 13th Feb. 16f7, for $753, interest 
at 6 per cent, and paid on it as follows; 19th. Aug. 1817, 
$45; 27th June, 1818, $143; 19th Dec. 1818, $25; 11th 
May 1819, $100 ; and 14th Sept. 1820, he paid the rest, 
principal and interest How much wa^ the last payment ? 

74. A note was given 17th July, 1814, far$14«)2, interest 
at 6 per cent, and payments were made as follows ; loth 
Sept same year, $150; 2d Jan. 1815, $1;^0; 10th. Nov. 
1815, $23; llth AprU, 1817, $237; 15th Aug. 1818,^47 
How much was due on the note, principal and interest, 5th 
Feb '"^^91 
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PART II. 



NUMERATION. 

L A single thipg of any kind is called a wdi or unity. 

Particular names are given to the different ooUections of 

units. 

A single unit is eaUed • . . * - ^ One* 

If to one unit we join one unit more, the collection is call* 

ed two ; that is, <me added to otu is called iwo^ or one and 

wie are---------- Two* 

One added to two is called three ; two and one are Throe* 
One ftdded three is called /our ; three and one are Four* 
, Otu added to four is called ^t;e ; four and one are Five* 
One added \xijive is called six ; five and one are Six. 
One added to six is called seve^i ; six and one are Seven, 
One added to seven is called eight; seven and one 
are ----------- Eight* 

One added to eight is called nine ; eight and one are Nint 
One added to nine is called ten ; nine and one are Teh* 
In thi:i manner we might continue to add units, and to 
give a name to each different collection. But it is easy lo 
perceive that, if it were continued to a great extent, it would 
be absolutely impossible to remember the different names ; 
and it would also be impossible to perform operations on 
large numbers. Besides, we must necessarily stop some- 
where ; and at whatever number we stop, it would still be 
possible to add more ; and should we ever have occasion to 
do so, we should be obliged to invent new names for them, 
and to explain them to others. To avoid these inconve^ 
niences, a method has been contrived to express all the num* 
bers, that are necessary to be used, with very few names. 
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1 

The first ten numbers have each a distinct name. The 
collection of ten simple units is then considered a unit : it is 
called a unit of the second order. We speak of the collec- 
tions of ten, in the same manner that we speak of simple 
units ; thus we say one ten, two tens, three tens, four tens, 
five tens, six tens, seven tens, eight tens, nine tens. These 
expressions are usually contnMSted ; and instead of them we 
say ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, 
ninety. 

The numbers between the tens are expressed by adding 
the numbers below ten to the tens. One added to ten is 
called ten and one ; two added to ten is called ten and two ; 
three added to ten is called ten and three, d&c. These are 
contracted in common language ; instead of saying ten and 
three, ten and four, &c., we say thirteen, fourteen, fifteen, 
sixteen, seventeen, eighteen, nineteen. These names seem 
to have been formed firom three and ten, four and ten, ^c 
rather than from ten and three, ten and four, &rc., the num- 
ber which is added to ten being expressed first. The stg* 
nificatton, however, is the same. The names eleven and 
twelve, seem not to have been derived from one and ten, two 
and ten ;^ although ^ twelve seems to bear some analogy to 
twob The names oneieen, twoteen^ would have been more 
expressive ; and perhaps all the numbers from ten to twenty 
would be better expressed by saying ten one, ten two^ ten 
three^ d&c. 

The nambei« between twenty and thirty, and between 
thirty and f<Mty, d&c. are expressed by adding the numbers 
below ten to these numbers ; thus one added to twenty is 
called twenty-one, two added to twenty is called twenty-two, 
d6c. ; one added to thirty is called thirty-one, two added to 
thirty is called thirty-two, &c. ; and in the same manner 
forty-one, forty-two, fifty-one, fifty-two, &c. All the nnm« 
hers are expressed in this way as far as ninety-nine, that is 
nine tens and nine units. 

If one be added to ninety-nine, we Tiave ten tens. We 
than put the ten tens together as we did the ten units, and 
this collection we call a unit of the third order, and give it a 
name, ft is called one hundred. 

We say one hundred, two hundreds, iSE'C. to nine hundreds, 
in the same manner, as we say one, two, three, d^c. 

The numbers between the hundreds are expressed by add- 
ing tens and units. With nnits, tens, and hundreds we 
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can 6xpi6W nine hundreds, nine tens, mad mne antts ; which 
is called aine hundred and ninety-unio. If one unit be 
added to this number, we have a colkeetiott of ten hundreds ; 
this is also made a unit, which is called a unit of the f mirth 
order; and has a name. The name iBtkausiuuL 

This principle may be continued to any extent. Every 
collection of ten units of one order is made a unit of a higher 
order ; and the intermediate numbers are ^(pressed by tlie 
units of the inferior orders. Hence it appears that a very 
few names serve to express all the different numbers which 
we ever have occasion to use. To express all the numbers 
from one to nine thousand, nine hundred, and uinety-ninc, 
requires, properly speaking, but twelve difierent names. It 
will be shown hereafter, that these twelve names vxpress the 
numbers a great deal farther. 

Various methods have been invented for writing numbers, 
which are more expeditious, than that of writing Uieir names 
at length, and which, at the same time, ftcilitate the pro- 
cesses of calculation. Of these the most remarkable 'is the 
one in common use, in which the numbers are expressed by 
characters called figures. This method is so perfect, that 
no better can be expected or even desired. These figures 
are supposed to have been invented by tlie Arabs ; hence 
they are sometimes called Arabic figures. The figures are 
nine in number. They are exactly accommodated to the 
manner of naming numbers explained above.* 

* Next to th« Arabic figures, the Roman method eeems to bo the 
most convenient and the roost simple. It is very nearly accommodat- 
ed to the mode of naming numbers explained above. A ehort descrip* 
»ion of it may be inierestinff to some ; and it will often be found ex- 
tremely usefui to explain tnis method to the pupil before the other. 
The pupil will understand the principles of this, looner tiiaa of the 
other, and having learned this, ne will more easily comprehend the 
other. Ho will perfectly comprehend the j^rinciple of carrying, in Uiis. 
both in addition and subtraction, and the similarity of this to the com- 
roon method is so striking that he will readily understand that also. 

The pupil may perform some of the examples in Sects. I, II, and 
VUI, Pa(t I, with Roman characters. 

THE ROMAN NOTATJON . 

One was written with a single mark, thus, i 

Two was written with two marks H 

Three was written (** 

Four was written • . i)U 

10 
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One is written - • 1 

Two is writiea - •• - 2 

Three is written - - • 3 

Four is written • - - 4 

Five is written - - - 5 

Six is written • * * 6 

Seven is written - - • 7 

Eight is written - • * 8 

iVine is written - - - 9 

These nine figures are sometimes called the 9 digits. By 

Fire was writteu . . . . . ill II 

Six was written ... « IDIH 

Seven was written ilHili 

Eight was written itMlill 

Nine was written I|i|iltli 

Ton, instead of being written with ten marks, 

was expressed by two marks crossing each 

other, tons, X 

which expressed a unit of the second order. 
Two tens or twenty were written . . XX 
Three tens or thirty were written . , XXX 

And so on to ten tens, which were written with ton crosses. But as H 
was found inconvenieiit to express numbers so larg^e as seven or eigbL 
with marks as represented above, the X was cut in two, thus X, tarn 
the upper part V was used to express one half of ten, or five, and the 
numbers from five to ten werd expressed by writing marks afler the V^ 
to express the number of units added to five. 

Six was written VI 

Seven was written . . VII 

Eight was written « • VIM 

Nine was written Villi 

' The intermediate numbers between the tens were expressed by 
writing the excess above even tens after the tens. 

Eleven was written . . . . X k. 
. Twelve was written .... XII, &c. 

Twenty-seven was written . . XXVII, Ac. 

To express ten Xs, or ten tons, that is, one unit, of the third order, 
or one hundred, three marks were used, thus, C. And to avoid the in 
convenience of writing seven or eight Xs, the L was divided, thus C, 
and the lower part L used to express five Xs, or fiAy. 

To express ten hundreds, four dashes were used, thus, M. This last 
was afterwards written in this form C3 and sometimes CO, and was 
then divided, and ID was used to express five hoodreds. \ 

These dashes resemble some of the letters of the alphabet, and those 
letters were aAerwardit substituted for them. 

The I resembles the I ; the V resembles the V } the X resembles the 
X ; tlie L resembles the L ; the C was substituted for the C ; the \3 
-resembles the D ; and the M resembles the M 
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Iheae nine etmraeters all numbers wlmtev^ may be expre»* 
ed. 

To express ten, we make use of the first character 1? But 
to distinguish it from one unit, it is written in a new place, 
thus 10 ; the 0, which is called zero or a dpkerj being plao* 
ed on the. right The zero has no value, it is used only to 
occupy a (^ace, when there is nothing else to be put in that 
place. 

fiumbers expressed taith the Roman LeHers* 



One 

Two 

rhre« 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thineen 

Fourteen 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 

Twenty-one 

Twenty -two 

Twenty-three 

Twenty-four 



I 
II 

m 
•nil 

V 
VI 
VII 
VIII 

•Vim 

X 

XI 

XII 

XIII 
•'XIIII 

XV 

XVI 

XVII 

XVIII 
•XVIIII 

XX 

XXI 

XX a 

XXIII 
•XXIIII 



Twenty-five 


XXV 


Twenty-eix 


XXVI 


Twenty-seven 


XXVIl 


Twenty-oigbt 


XXVIII 


Twenty-nine 


•XXVIUI 


Thirty 


XXX 


Tliirty-one 


XXXt 


Thirty-two 


XXXIIAe 


Forty 


•xxxx 


Fifty 


L 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 


Ninety 


•^LXXXX 


One hundred 


C 


Two hundred 


CC 


Three hundred 


CCC 


Foui hundred 


CCCC 


Five hundred 


D 


Six hundred 


DC 


Seven hundred 


DCC 


Eight hundred 


DCCC 


Nine hundred 


DCCCC 


One thousand 


M 



One thouMn<i| eight hundred, and twenty-six MDCCCXX VI 

A man has a carriage worth seven hundred and sixty-eight dollars } 
and two horses, one worth two hundred and seventy -three dollars, and 
the other woith two hundred and forty-seven dollare; how many del* 
lars are tlie whole worth ? 

These norobers may be written as follows :-— 
Operation. 



DCCLXVIII dolls. 

CCLXXIII dolls. 

CCXXXXVII dolls. 



MCCLXXXVIII dolls. 



To add these numbers togetlier it is easy 
to see that it will be the most convenient to 
commence on the right, and count the Is 
first. We find eight of them, which we 
should write thus VIII, but observing that 



* It is usual to write four IV, iustead of IIII, and nine IX.. instead of Villi, 
and forty XL, instead of XXXX, and ninety AC, instead of^ LXXXX, &c. is 
which a small character before a laive, takes out its value from tlie laige. 
This is snore convenient when no calculation is to be made. But when tuey 
are to lie used in calculation, the method given in the text is best. 
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&&9en is tuMttBB tiun, It, wkhtwo Is. The I on th« 

efl expresses one ten ; and the one on the li^ht expresses 

Mie ttkit^ or one added to tea. Twelve is written 12 ; the 

L on the left signifies one ten, md the 2 on the right sig^ 

nifies two luuts, and the whole is preperlj read Hn aad tWiK 

there are more Vs we set down only HI, nmrving tbe V and comt- 
ing it with the other Vs. Counting the Vs we find two, and the one 
which we reserved makes three. Three Vs are equivalent to one IT 
and one V. We write tlie V and reserve the X. Ckmntina the Xa, 
we find seven of them, and the one which was reserved makes eight. 
Eight Xs are equivalent to LXXX. We write the three Xs and re« 
serve tke L. Counting the Ls, we find two of them, and the oaa 
which was reserved makes three. Three Xis are equivalent to CL. 
We write the L and reserve the C. Counting the Cs, we find six ef 
them, and the one which was reserved makes seven* " Seven Cs am 
equivftlent to DCC We write the CC and reserve the D. Count* 
ing the Ds we find one, and the one which was reserved makea 
two. Two Ds are equivalent to M. The whole sum therofbce is 
MCCLXXXVIIl dollars. 

The general rule for addition, therefore is, to begin loith the ekaraC' 
ters which express the lowest numbers and count all of each kind t»^ 
gether without regard to their value, only observing that five Is mo&i 
one V, and that two Vs make one X, and that five Xs inake one Lf 
^., and setting them down accordingly, 

A man having one hundred and seventy>eight dollars, paid aw^ 

seventy -nine dollars for a horse ; how many had he left.^ 

Operation. 

CI^aXVIII dolls. \ To perform this operation we begin at the 

LXXVItll dolls. T right hand, and take the Is fi'om the la, the 

1 Vs from the Vs, dbc. But a ditfioulty imme- 

LXXXXVIIII dolls. ^ diately occurs, for we cannot take Illl from 
III ; it is necessary therefore to take the IIII from VIII, that is, from 
IIIIIIII, which leaves IIII; these we set down. Since we have used 
the V in the upper line, it will be necessary to take the V ia'the lower 
line from one of the Xs, that is from Vv. V from W, leaves V, 
which we set down. Having used one of the Xs, there is but cne 
Mi, We cannot take XX firom X, we must therefore use the It^ 
which is equivalent to five Xs, which, added to the one X, roaka 
XXXXXX ; fronn these we take XX and there remain XXXX, which 
we set down. Since the L in the upper line is already used, it b 
necessary to take the L in the lower Ime from the C which is- equiva- 
lent to LL ; one L taken firom those,. leaves L, which we set aown. 
The whole remainder therefore is LXXXXVIIII dolls. 

Hence the general rule for taking one number from another, ex* 
pressed by the Roman characters, is, to begin with the characters ex- 
pressing the lowest numbers, and take those of the same kind from 
each other f when practicable jlmt if any of the numbers to be subtract- 
sd exceed those from which they are to be takenf a character of tks 
next highest order must be taken, and reduced to Ike order requiredy 
and joined with the others from which the stdftraction is to be made 

This proc€s« is oailed aubtraation* 
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Thi foHofwing is the manner of writing the numbers from 
nine to ninety-nine, inclusive. 

The first column contains the figures, the second shows 
the proper mode of expressing them in words and the way 
iu which they are always to be understood, and tiio third 
contains the names which are commonJy applied. The 
common names are expres8i?e of their signification, but not 
so much so as those in the second column. 



FlffUTBS. 

la 

IL 
12. 
13. 
14. 
15. 
16. 
17. 

ia 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
29. 
29. 

aa 

81. 

82, die 
40. 

41, dc«. 
50. 

51,du». 
60. 

61, &6. 
70. 

71, &6. 
80. 
81|&c 



Proper mode of expressinjf 
tkom in worao. 

One Ten or simply Ten. 

Ten and one. 

Ten and two. 

Ten and three. 

Ten and four. 

Ten and five. 

Ten and six. 

Ten and seren. 

Ten and eight. 

Ten and nine. 

Two tens. 

Two tens and one. 

Two tens and two. 

Two tens and three. 

Two tens and four. 

Two tens and five. 

Two tens and six. 

Two tens and seven. 

Two tens and eight. 

Two tens and nine. 

Three tens. 

Three tens and one. 

Three tens and two. 

Four tens. 

Four tens and one. 

Five tens. 

Five tens and one. 

Six tens. 

Six tens and one. 

Seven tens. 

S^en tens and one. 

Eight tens. 

Eight tons and one. 

10 • 



Common Kameu. 

Ten. 

Eleren. ' ^ 

Twelve. 

Thirteen. 

Fourteen. 

Fifleen.. 

Sixteen. 

Seventeen. 

Eighteen. 

Nineteen. 

Twenty. 

Twenty-one. 

Twenty-two. 

Twenty-three. 

Twenty-four. 

Twenty-five. 

I'wenty-six. 

Twenty-seven. 

Twenty-eight. 

Twenty-nine. 

Thirty.' 

Thirty-one. 

Thirty-two. 

Forty. 

Forty-one. 

Fifty. 

Fifty-one. 

Sixty. 

Sixty-one. 

Seventy. 

Seventy-one. 

Eighty 

Eighty* 



{ 
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Fi£ur€9» Prf^BT mod* of expressing Comimon Mkmeif 

them in words. 

[)0. Nine tens. Ninety, 

91, &.C. Nine tens and one. Ninety-one. 

99. . Nine tens and nine. Ninety-nine. 

Nine tens and nine or ninety-nine is the largest numliet 
that can be expressed by two figures. If one be added to 
nine tens and nine» it makes ten tetis, or tnu hundred. T«^ 
express one hundred we use the first figure again ; but la 
order to show that it has a new value, it is put in anothe 
place, which is called the humdreds* place. The hundreds* 
pl^ce is the third place counting fifom the right One hun- 
dred is written, 100 ; two hundred is wrtttien, ^00 ; three 
hundred is written, 300. The zeros on the right have no 
value ; their only purpose is to occupy the two first placet^ 
so that the figures 1, 2, 3, 6lc. may stand iii the third place. 

The figures in the second place, we observe, have tlMf 
same vahie whether the first place be occupied by a zero dft 
by a figure : for example, in 20 and in 23 the 2 has precise^ 
ly the same value ; it is two tens or twenty in both. In thtt 
first there is nothing added to the twenty, and in the second 
three is added to it. 

It is the same with figures in the thtfd place. They 
have the same value, whe^er the two first places are occu^ 
pied by zeros or figures. In 400, 403, 420, and 435, the 4 
has the same vdue in each, that is four hundred. The valuft 
of every figure, therefore, depends upon its place as counted 
from the right towards the left. A figure standing in The 
first place signifies so many units ; the same figure standing 
in the second place signifies so many tens ; and the same 
figure standing in the third place signifies so many hun^ 
dreds. For example, 333, the three on the right signifies 
three units, the three in the second place signifies three tens 
or thirty, and the 3 in the third place signifies three hui^ 
dreds. The number is read three hundreds, three tens, and 
three, or three hundred and thirty-three. We have seen 
that all the numbers from tefi to twenty, from twenty to 
thirty, dc^c. are expressed by adding units to the tens ; in the 
same manner tdl the numbers from one hundred to two bun* 
dred, from two hundred to three hundred, &c. are expressed 
by adding tens and units to the hundredsi^-^For example, tO 
express five hundred and eighty-two, w« write five hundred^ 
eight tMM| tud two units thoft. SQ^ 
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The largttt nmnber that can be expressed by three figures 
is 909, nine hundreds, nine tens, and nine units, or nine 
hundred and ninety-nine. If to this we add one unit more, 
we have a collection of fen hundreds, which is called ane 
tfumsand. To express this, the 1 is used again ; but to 
show that it expresses 1 thousand it is written one place far- 
ther to the led, that is, in the fourth place, thus 1000. Two 
thousand is written 2000, and so on, to nine thousand, 
which is written 9000. The intermediate numbers are ex- 
pressed by adding hundreds, tens, and units to the thou- 
sands. 

It is easy to see that this manner of expressing numbers 
may be continued to any extent. Every time a figure is re- 
moved one place to the lefl its value is increased, ten-fold, 
and since nothing limits the number of places which we may 
use, there can be no number conceived, however large, 
which cannot be expressed with these nine characters. 

We sometimes cdl the figures in the first place or right 
hand place, units of the first order ; those in the second 
place, or the collection of tens, units of the second ordtr ; 
those in the third place, or the collection of hundreds, unitM 
itf the third order, &c. 

The following taUe exhibits the first nine places or orders, 
With their names, and contains a few examples to illustrate 
diem. 
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B4ven nnits or MYen • • • 

Three tens, or thirty - • • • 
Four tens and six units, or forty-six 
Eight hundfeds 
Seven hundreds and three units, or seven 

hundred and three . . . - 
Fivo hundreds and (bur tens, or ^y^ hundred 

and forty - . . - . 
Six hundreds, five tens, and eight units, or 

six hundred and fifly>eight 
Six thousands . . • . • 
Six thousands and five units 
Six thousands and four tens, or six thousand 

and (brty . . - - . 

Six thousands and four tens and five uaits, or 

six thousand and forty-five 
Six thousands and seven hundreds 
Six thousand, seven hundred, and five 
Six thousand, seven hundred, and forty • 
Six thousand, seven hundred, and forty-five 
Four tens of thousands, or forty tliousand 
Forty thousand and throe - . . 
Forty thousand, five hundred and three 
Forty-seven thousand, five hundred, and 

eighty three - - - . . 
Four hundred and twenty-six thousand, eight 

hundred and fifly-three ... 
Three hundred and twenty-eight millions, 

four hundred and thirty-nve tnousand, six 

hundred and eighty-seven 
Three hundred nmlions • 
Twenty millions 
Eight millions • . . 
Four hundred thousand ... 
Thirty thousand .... 

Five thousand .... 

Six hundred • .... 

Eighty • • • • • 

Seven 
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7 
5 
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7 
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3 
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6 

G 

6 
6 
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6 
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6 
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In Ioi>kiug over the above examples it will be obaerved, 
that the three first places on the right have distinct names, 
viz. units, tens, hundreds ; and that the three next places are 
all called thouscaids^ the first being called simply thousands ; 
the second, tens of thousands ; the third, hundreds of thou- 
sands. In the same manner there are three places appro- 
priated to millions, and distinguished in the same way, viz. 
millions, tens of millions, hundreds of millions. The same 
is true of all the other names, three places being appropriat- 
ed to each name. From this circumstance it is usual to di- 
vide the figures into periods of three figures each. This 
division very much facilitates the reading and writing of 
large numbers. Indeed it enables us to read a number con- 
sisting of any number of figures, as easily as we can read 
three figures. This is illustrated in the following example. 



00 

I 



§ 



^ ^ S 9 S § 

*^ k« A S S B« 
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3 8 5,6 7 9,2 5 8,6 7 3,4 6 2,9 2 7,6 4 8 



We have only to make ourselves familiar with reading 
and writing the figures of one period, and we shall then be 
able to read or write as many periods as we please, if we 
know the names of the periods. 

It is to be observed that the unit of the first period is sim- 
ply one ; the unit of the second period is a collection of a 
thousand simple units ; the unit of the third period is a col- 
lection of a thousand units of the second period, or a mil- 
lion of simple units ; and so on as we proceed towards the 
lefl, each period contains a thousand units of the period next 
precding it. 

The figures of each period are to be read in precisely the 
same manner as the figures of the right hand period. At 
the end of each period, except the right hand period, the 
name of the period is to be pronounced. The right hand 
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period is alwftjs understood to be onits withoot mention be- 
ing made of the name. 

In the above example, the right hand period is read, six 
hundred and fortj-eight {umts being understood.) The second 
period is read in the same manner, nine hundred and twenty- 
sercn, — bat here we most mention the name of the period at 
the end ; we saj, therefore, nine hundred and twenty-seren 
thousand. If we would put the two periods together, we begin 
on the left and say, nine hundred and twenty-seven thou- 
sand, six hundred and forty-eight The third period is read 
four hundred and sixty-two, — ^adding the name of the pertcxi, 
it becomes four hundred and sixty-two milKons: and the 
three periods are read together, four hundred and sixty-two 
miUions, nine hundred and twenty-seven thousand^ six hun- 
dred and forty-eight. 

Beginning at the left hand of the above example, the seve- 
ral periods are read separately as follows — three hundred 
and eighty-five ; six hundred and seventy-nine ; two hun- 
dred and fifty-eight ; six hundred and seventy-three ; four 
hundred and sixty-two ; nine hundred and twenty-seven ; 
six hundred and forty-eight. Giving each period its name 
and putting all together as one number, it becomes three 
hundred mA eighty-five quintilUfms ; six hundred and sc- 
venty-nine quaj£riUions ; two hundred and fifty-eight tril- 
Kons : six hundred and seventy-three billions ; four hundred 
and sixty-two millions ; nine hundred and twenty-seven 
thousand ; six hundred and forty-eight. 

The names of the periods are derived from the Latin nu- 
merals, by giving them the termination iUion and making 
some other alterations, so as to render the pronunciation 
easy. After quintilHons come sextiUions^ septilHons, ociil- 
UonSf noniUions, decillions, undeciilions, duodecilHonSj ^c. 

A number dictated or enunciated, is written by beginning 
at the left hand, and proceeding towards the right, care be- 
ing taken to give each figuie its proper place. If any place 
is omitted in the enunciation, the place must be supplied 
with a zero. If, for example, the number were three hun- 
dred and twenty-seven thousand, and fifty-three ; we observe 
that the highest period mentioned is thousands, which is the 
second period, and that there are hundreds mentioned in 
this period, (that is, hundreds of thousands,) this period is 
therefore filled, and the number will consist of six places. 
We first write 3 for the three hundred thousand, then 2 im 
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flMdiately after il for the twenty thousand, then 7 fer th#> 
fieven thousand; there were do hundreds mentioned in t)ie 
enunciation, we must put a zero in the hundrnds' place, ihon 
S for the tens, and 3 for the units, and the number will 
•tand thus, 327,053. 

Let the number hefifiy-'three millions, forty thousand y six 
hundred and eight. Millions is the third period, and tens of 
millions ils the highest place mentioned, hence there will be 
but two phices occupied in the period of millions, and the 
whole number will consist of eight pKices. We first write 
53 for the millions. In the period of thousands there is only, 
one place mentioned, that is, tens of thousands, we must put 
azer/i in the hundreds of thousands' place, then 4 for the forty 
thousand, then a zero again in the thousands' place ; in the 
next period we write 6 for the six hundred, there being no 
tens in the example we ]>ut a zero in the tens' place, and 
then 8 for the eight units, and the whole number will sUnd 
thus, 53,040,608. 

Whole periods may sometimes be lefl out in the enuacia* 
tion. When this is the case, the places must be supplied by 
zeros. Great care must be taken in writing numbers, lo 
use precisely the right number of places, for if a mistake of a 
jingle place be made, all the figures at the led of the mis* 
take, will be increased or diminished tenfold.* 



ADDITION. 

II. We have seen how numbers are formed by the sue* 
ccssive addition of units. It often happens that we wish to 
put together two or more numbers, and ascertain what num- 
ber they will form. 

A person bought an orange for 5 cents, avd a pear for 3 
§€nts ; how many cents did he pay for both ? 

• The euBtom of using nine characters, and consnc^uently the tenfblJ 
ratio of the places, is entirely arbitrary ; any other number of figures 
might be used by giving the phtces a ratio corresponding to the num- 
ber of figures, if wo had only the seven first figures for example, the 
ratio of the places would be eight fold, and we should write numbers, 
in every other respect, as we do now. It would be necessary to re- 
ject the names eight and nine, and use the name of ten for eight. 
Twenty would correspond to the present sixteen : and one hundred, 
to the present sixly-four, &c. The following is an example of the 
eight fold ratio, with the numbers of the ten fold ratio corresponding to 
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To uiawer this question it is necessary to put together the 
numbers 5 and 3. It is evident that the first time a child 
undertakes to do this, he must take one of the numbers, as 5, 
and jpin the other to it a single unit at a time, thus 5 and 1 
are 6, 6 and 1 are 7, 7 and I are 8 ; 8 is the sum of 5 and 
3. A child is obliged to go through the process of adding 
bj units every time he has occasion to put two numbers to- 
gether, until he can remember the results. This however 
he soon learns to do if he has frequent occasion to put num- 
bers together. Then he will say directly that 5 and 3 are 8, 
7 and 4 are 11, d&c. 

Before much progress can be made in arithmetic, it is 
necessary to remember the sums of all the numbers from one 
to ten, taken two by two in every possible manner. These 
are all that are absolutely necessary to be remembered. For 
when the numbers exceed ten, they are divided into two or 
more parts and expressed by two or more figures, neither of 
which can exceed nine. This will be illustrated by the ex- 
amines which follow. 

A man bought a coat for twenty-four dollars, and a hat 
for eight dollars. Hew much did they both come to f 
Operation. 

Coat 24 dolls. In this example we have 8 dolls, to 

Hat 8 dolls, add to 24 dolls. Here are twenty dolls. 
— and four dolls, and eight dolls. Eight 

Both 32 dolls., and four are twelve, which are to be join 



Eight fold 



One 


1 


Two 


2 


Thfae 


3 


Four 


4 


Five 


5 


Six 


6 


Seven 


7 


Ten 


10 


Eleven 


11 


Twelve 


12 


Thirteen 13 


Fourteen 14 



corresp. to 



Tenfi)ld 
1 
2 
3 

4 

. 5 

6 

- 7 
8 

- 9 

- 10 
. - 11 

- 12 



Eight ibid 

Fifteen 15 

Sixteen 16 

Sevenloen 17 - ~ 

Twenty 20 

Thirty 30 - 

Forty 40 

Fifty 50 - 

Sixty 60 

Seventy 70 • 

One hundred 100, &c. 

One thousand 1000 



Ten Ibid 

correep to 13 

14 

- . - 15 

16 

• . 24 

32 

. . 40 

. 48 

. . 56 

- 64 

- 512 



In the same manner if we had twelve figures, the places would have 
been in t. thirteen fold ratio. 

The ton fold ratio was probably suggested by counting the finzers. 
This is the most convenient ratio. If the ratio were less, it would re- 
quire a lurger number of places to express large numbers. If the ratio 
were larger, it would not require so many places udeed, but it would 
r.ot be io easy to perform the operations u at present on aecount ol 
ui« nambers m eaeh place being so largo. 
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ed to twenty. But twelve is the same as ten and two, there- 
fore we may say twenty and ten are thirty and two are thirty- 
two. 

A man bought a caw far 27 dolls, and a Itarsefor 68 dolls. 
Haw much did he give for both ? 

Ojitration. 

Cow 27 dolls. In this example it is proposed to add 

Horae 68 dolls, together 27 and 68. Now 27 is 2 ten^ 

— and 7 units ; and 68 is 6 tens and 3 
Both 95 dolls, units. 6 tens and 2 tens are 8 tens ; 

and 8 units and 7 units are 15, which is 1 ten and 5 units ; 
this joined to 8 tens makes 9 tens and 5 units, or 95. 

A man bought ten barrels of cider for 35 dolls,, and 7 6ar-- 
rds of jlour for 42 doUs.^ a hogshead of molasses for 36 
dolls, t a chest of tea for 87 doBs., and 3 hundred weiglU of 
sugar for 24 da^. What did the whole amount to ? 

Operation.. 
Cider 35 dolls. In this example there are five nom- 
Flour 42 dolls, hers to be added together. We oh- 
Molasses 36 dolls, serve that each of these numbers con- 
Tea 87 dolls, sists of two figures. It will be most 
Sugar 24 dolls, convenient to add together either all 

the units, or all the tens first, and then 

Amount 224 dolls, the other. . Let us begin with the 

tens. 3 tens and 4 tens are seven tens, and 3 are 10 tens, 
and 8 are 18 tens, and 2 are 20 tens, or 200. Then adding 
the units, 5 and 2 are 7, and 6 are 13, and 7 arc 20, and 4 
are 24, that is, 2 tens and 4 units ; this joined to 200 makes 
224. 

It would be still more convenient to begin with the units, 
in the following manner ; 5 and 2 are 7, and 6 are 13, and 
7 are 20, and 4 are 24, that is 2 tens and 4 units ; we may 
now set down the 4 units, and reserving the 2 tens add them 
with the other tens, thus : 2 tens (which we reserved) and 3 
tetis are 5 tens, and 4 are 9 tens, and 3 are 12 tens,, and 8 
are 20 tens, and 2 are 22 tens, which written with the 4 
units make 224 as before. 

A general has three regiments under his command ; in f/ie 
fir A there are 478 men ; in the second 564 ; and in the third 
593. How many men are there in the whole 7 

11 
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Secood reg. 
Third reg. 

In alt 



Operation. 



478 men In this example, each ol' iJi^ 
564 men DUOilieTS m divided intn threp 
593 men parts, hundreds, tens, and units. 
— - ■ To add these together U is most 

1,635 men confcnieut to begin with the 
units as follows ; 8 and 4 are 13, and 3 arc 15, that ia, 1 
ten and 5 units. We write down the 5 units, and reservinff 
the 1 ten, add it with tho tens. 1 ten (which we reserved) 
ud 7 teits are 8 tens, ami 6 are 14 tens, and 9 are 33 tens, 
that is, 2 hundreds and 3 tens. We write down the 3 teiUt 
ind reserving the 2 hundreds add them with the hundreds. 
2 hundreds (which we reserved) aJid 4 hundreds are 6 hun- 
dreda,and 5 are 11 hundreds, and 5 are 16 hundreds, that is, 
1 thousand and 6 hurulreds. We write down the 6 hundreds 
ia the hundreds' place, and the 1 thousand iu the thousands' 
place. 

The reaerriag of the tens, hundreds, &c. and adding them 
with the other tens, hundreds, &c is called earrt/iitg. The 
[Hincii^e of carryiog ia mofe full; illustnUed in the lowing 
example^ 

A merchant had alt his miney in lulls of the foUmoing 
descripUtn, ont-doBar bills, ta^dollar bills, hmtdrtd-doRar 
hilU, thauiandrdolUtr bills, Sfc each kind he kept in a sepa- 
rate box. Another merchaat presented three notes for pay 
ment, one 2,6Ti doUart, another 849 doBars, aad another 
7SG donors. How much was the amount of tdl the notes ; 
wul hoio nantf bills of each sort did he ppy, supposing he paid 
it with the least possible number of biUs 7 

Ojieration, 



li 


rf 






g 


1 


i 


i 


.a 






a 


H 


K 


^ 





2 


6 


7 


3 




e 


4' 


9 




7 


5 


C 



The first note would require 2 
of the thousand-dollar hills ; 6 of 
of the hundred-dollar bills; 7 ten- 
dollar bills ; and 3 one-dollar bills. 
4 ^ 7 S The second note would require 8 
of the hundred-dollar bills ; 4 ten-dollar biijg ; and 9 one- 
d<^ar bills. The third note would require 7 of the hundred- 
dollar bills; 5 ten-dollar bill.a ; and 6 nn<->-<lo!)Rr liitls. Count- 
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ing the one-dollar bills, we find 18 of them. This may be 
paid with 1 ten-dollar bill and 8 one-dollar bills ; putting this 

1 ten-dollar bill with the other ten-dollar bills, we find 17 of 
them. This may be paid with 1 hundred-dollar bill, and 7 
ten-dollar bills ; putting this one-hundred dollar bill with the 
other hundredndoilar bills, we find 22 of them ; this may be 
paid with 2 of the thousand-dollar bills, and 2 of the hun- 
dred-dollar bills ; putting the 2 thousand-dollar bills with the 
other thousand-dollar bills, we find 4 of them. Hence the 
three notes may be paid with 4 of the thousand-dollar bills, 

2 of the hundred-dollar bills, 7 ten-dollar bills, and 8 one- 
dollar bills, and the amount of the whole is 4,278 dollars. 

Besides the figures, there are other signs used in arithme- 
tic, Which stand for words or sentences that frequently occur. 
These signs will be explained when there is occasion to use 
them. 

A cross -f~ ^"^ mark being perpendicular, the other hori- 
zontal, is used to express, that one number is. to be added to 
another. Two parallel horizontal lines = are used to ex- 
press equality between two numbers. This sign is generally 
read is or are equal to. Example 5 -j- 3 == 8, is read 5 and 

3 are 8 ; or 3 added to 5 is equal to 8 ; or 5 more 3 is equal 
to 8 ; or more frequently 5 plus 3 is equal to 8 ; plus being 
the Latin word for more. These four expressions signify 
precisely the same thing. 

Any number consisting of several figures may sometimes 
be conveniently expressed in parts by the above method. 
Example, 2358 = 2000 + 300 -(- 50 -f 8 = 1000 + 1200 
+ 140 4- 18. 

A man otons three farms^ the first is worth 4,673 dollars ; 
the second, 5,764 dollars ; and the thirds 9,^7 dollars. How 
wumy dollars are they aU worth ? 

Perhaps the principle of carrying may be illustrated more 
plainly by separating the different orders of units from each 
other. 
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4673 may be written 40()0 H 


f. 600- 


. 70- 


- 3* 


6764 - - 5000 H 


h 700 ^ 


h GOH 


h 4 


9287 . - 9000- 


f. 200-1 


h 80H 


h 7 



14 

21. 

15.. 

18... 

19,724 



18000 + 1500 + 210 + 14 

Placing the results under each other, we 
have 18,000 

1,500 

4- 210 

14 



= 19,724 
In thi9 example the sum of the units is 14, the sum of the 
tens is 21 tens or 210, the sum of tlie hundreds is 15 hun- 
dreds or 1,500, tlie sum of the thousands is 18 thousands or 
18,000 ; these numbers being put together make 19,724. 

If we take this example and perform it by carrying the 
tens, the same result will be obtained, and it will be per- 
ceived that the only difference in the two methods is, that in 
this, we add the tens in their proper places as we proceed, 
anil in tliQ other, we put it off until we have added each 
column, and then add them in precisely the same places. 
Operation. 

4,673 Here as before the su?a of the units is 14, 

-|-5,764 but instead of writing 14 we write only the 4, 

-|-9,287 and reserving the 1 ten, we say I (ten, which 

— — we reserved) and 7 are 8, and 6 are 14, and 

=19,724 8 are 22 (tens) or 2 hundreds and 2 teru: 

setting down the 2 tens and reserving the hundreds, we say, 

2 (hundreds, which we reserved) and 6 are 8, and 7 are 15, 

and 2 are 17 (hundreds) or I thousand and 7 hundreds ; 

writing down the 7 hundreds, and reserving the 1 thousand, * 

we say, 1 (thousand, which we reserved) and 4 are 5, and 5 

are 10, and 9 are 19 (thousands^ or 1 ten-thousand and 9 

thousands ; we write the 9 in its proper place, and since 

there is nothing more to add to the 1 (ten thousand) we 

write that down also, in its proper place. The answer is 

19,724 dollars. 

* It will be well for the learner to snpRrate, in this way, several of 
the examples in Addition, because this method is frequently used for 
illiMtratioa in other parts of the book. 



D. ADDITION. 125 

We may now obierve another advantage peculiar to this 
method of notation. It is, that all large numbers are divided 
into parts, in order to express them by the different orders of 
nnit5, an'I then we add each different order separately, and 
without regard to its name, observing only that ten, in an 
inferior order, is equal to one in the next superior order. By 
this means we add thousands, millions, or any of the higher or- 
ders as easily as we add units. If on the contrary we had as 
many names and characters, as there are numbers which we 
have occasion to use, the addition of large numbers would 
become extremely laborious. The other operations are as 
much facilitated as Addition, by this method of notation. 

In the above examples the numbers to be added have been 
written under each other. This is not absolutely necessary ; 
we may add them standing in any other manner, if we are 
careful to add units to units, tens to ter^, &c., but it is 
generally most convenient to write them under each other, 
and we shall be less liable to make mistakes. 

In the above examples we commenced adding the numbers 
at the top of each line, but it is easy to see that it will make 
no difference whether we begin at the top or bottom, ^inofs 
the result will be the same in either case. 

Proof. Th.e only method of proving addition, which can 
properly be called a proof, is by subtraction. This will be 
explained in its proper place. 

The best way to ascertain whether the operation has been 
correctly performed, is to do it over again. But if we add 
the numbers the second time in the same order as xX (ir&t, if 
a mistake has been made, we are very liable to make the 
tame mistake again. To prevent this, it is better to add 
them in a reversed order, that is, if they were added down- 
wards the first time, to add them upwaicl? thQ 9ecoilJ iimo, 
and vict versa»^ 

* The method of omitting the upper line the lecond time, and then 
adding it ta the Buro of the rest it tiahle to the mrae objection, oe that 
of adding the numbers twice in the same order, for it is in fact the 
snmc thin<^. If this method were to be used, it would be much bet- 
ter to omit the lower lino instead of the upper one when they are 
added upward ; and the upper line when added downward. Tluf 
would cnange the order in which the numbers are put together. 

The danj^cr of making the same mistake is this : if in adding up a 
row of figures wo should somewhore happen to say 20 and 7 are j5, 
if V7C add it over again in the same wav, we are very liable to say so 
agnin. Uut in adding it in another order it would he a very singulai 
coincidence if a mistake of exactly the same number were made. 

11 • 
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From what has been said it appears, that the operation of 
addition may oe reduced to the following 

Rule. Write dinm the numbers in the most convenient 
manner^ which is generally so that the units may stand under 
unitSf tens under tens, S^c, First add together all the units, 
and if they do not exceed nine, write the result in the units* 
•place ; hut if they amount to ten or more than ten, reserve the 
ten or tens, and write down the excess above even tens, in the 
units* place, Thtn add the tens, and add with thtm the 
tens which were reserved from the preceding column ; reserve 
the tens as before, and set doum the excess, and so on, till ail 
the columns arc cidded. 



* MULTIPLICATION. 

III. Cluestions often occur in addition in which a 

nomher is to be added to itself several times. 

How much will 4 gcdhns of molasses come to at 34 cents 
a gallon ? 

34 cents This example may be performed very 
34 cents easily by the common method of addition. 
34 cents But it is easy to see that if it were required 
34 cents to find the price of 20, 30, or 100 gal- 

Ions, the operation would become laborious 

Ans. 136 cents on account of the number of times thcw 
number 34 must be written down. 

I find in adding the units that 4 taken 4 times amounts to 
1G, I write the 6 and reserve the ten ; 3 taken 4 times 
amounts to 13, and 1 which I reserved makes 1*3, which I 
write down, and the whole number is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 times 
S are 12, it is plain that I need not wfite the nomber 34 but 
once, and then I may say that 4 limes 4 are 16, reserving the 
ten and writing the 6 units as in addition. Then again 4 
times 3 (tens) are 12 (tens) and 1 (ten which I reserved) 
are 13 (tens.) 

Addition performed in this manner is called Multiplica^ 

tion In this example 34 is the number to be multiplied or 

repeated, and 4 is the number by which it is to be niulii- 

plied ; that is, it expresses the number of times 34 is to be 

• taken. 
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Ttie number to be maltiplied is called the muUipKcemd^ 
and the number which shows how many times the multipli- 
cand is to be taken is called the multiplier. The answer or 
result is called the product. They are usually written in 
the l(^owiBg manner : 

34 multiplicand 
4 multiplier 

136 {HroducU 

Having written them down, say 4 times 4 are 16, write 
the 6 and reserve the ton, then 4 times 3 are 12, and 1 
(which was reserved) <are 13. 

In order to perform multiplication readily, it is necessary 
«o retain in memory the sum of each of the nine digits re- 
peated from one to nine times ; that is, the products of each 
of the nine digits by themselves, and by each other. These 
are all that are absolutely necessary, but it is very convenient 
to remember the products of a much greater number. The 
aiuiexed table, which is called the table of Pythagoras, con- 
tains tlie products of the first twenty numbers by tlie first 
ten. 
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To fonn this Uble, write the numbers J, 9, 3, 4, &c. m 
&r as yoa wish the table to extend, in a line horizontally. 
This is the first or upper row. To form the second row. 
add these iiombers to themselves, and write them in a row 
liirectly under the first* Thus 1 and 1 are 2 ; 2 and 3 are 
4; ^jiod 3 are^; 4 and 4 are 8; 4&c. To form the third 
10W9 Add the second row |o the firs|, thus 2 and 1 are 3 ; 4 
fkod 2 are 6 ; 6 iind 3 iM^e 9 ; 8 aiid 4 are 12 ; &^. This 
will evi4ei|tly «opitavi the first row three times. To form 
the fourth row, ^d the third to the first, and so on« till jon 
iiave fiNrnped as many rows as you wish the table to contain. 
Wben the formation of this table is well understood, the 
iiiode of using /it may be easily qoueeived. If for instance 
the product ^ 7 by 5, that is, 5 times 7 were required, Ipok 
£»* 7 in the upper row, then directly under it in the fifth 
I9W, you find 35, which is 7 repeated 5 times. In the wne 
nij^nier my other produot may be found. 

If you seek in the table of rythagoras for the prpdact of 5 
by 7, or 7 tiiiies 5, look for 5 in the first row, and directly 
iwd^r it jijB ;4he seventh row you will find 35, as before. It 
ippears therefore that $ tim^s 7 is the same as 7 times 5. 
In the^^am^ manner. 4 times 8 are, 3*^, and 8 times 4 are 32 { 
3 timos 9 are 27, and 9 times 3 are 27. In fact this will be 
found ^ be true with ref^»ectto ail the iiiumbers in the table. 
Erom this we should be led to sufipcMHe, that, whatever be the 
two numbers which ?re to be muU^»lied together, the product 
will be the same, whichsoever of them be made the multi- 
plier. 

The few products contained in the table of Pjrthagoras 
nre not sufldenC to wart ant this conclusion. For analogical 
ieasoniBg is not allowed in matliematics, except to <fiscov/9r 
the probability of the existence of facia. But the fiicts aie 
not to be admitted as truths until they are demonstraled. I 
ehall tiierefore five a deroonstratioii of the above fact ; whidi, 
besides proving the fact, wiU be a good iUunftiaition of the 
wanner in v^hich theprodnet of two numbeis is formed. 

There is an orchard, in which there ace 4 sows of Iseei, 
and there are 7 trees in each row. 

If one tree be taken from each 

• • •* . . .• • row, a row may be made consisting 

• of four trees; theu one mQf^ taken 

froni each row will make ^notl^r 

row of four tue^A m^. si^t^ t)iore are ^ve«i tfe^ in ei|cli 
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t* 



row, it ih svident that in lliis way seven row?, of four tfees 
each, may be made of them. But the niimJ>er of tree* r^ 
mains the same, whicli way soever tbey are counted. 

Now whatever be the number of trees in- each row, if the j 
are all alike^ it is plain that as many rows, of four each, can 
be made, as there are trees in a row. Or wbateyer be 
Iho number of rows of seven each, it is evident that seveii 
row$ can be made of them, each row consisting of a nurabei 
equal to the number of rows. In fine, whaterer be the nam^ 
bet of rows, and whatever be the number in each row, it is 
plain that by taking one from, each row a new row may be 
made, containing a number of trees equal to tlie mntiber of 
rows, and that there will be as many rows of the latter kind, 
as there were trees in a row of the former kind. 

The same thing may be demonstrated abstractly as fol- 
lows : 6 times 5 means 6 times each of the units in 5 ; but 

6 times 1 is 6, and 6 times 5 will be 5 times as much, that 
is, 5 times 6. 

Generally, to multiply one number by another, is to repeat 
the first number as many times as there are units in the 
second number. To do this, each unit in the first m\&X be 
repeated as many times as there are units in the seconds 
But each unit of the first repeated so many times, makes a 
number equal to the second ; therefore the second number 
will be repeated as many times as there are units in the first. 
Hence the product of two numbers will always be the same, 
whichsoever be made multiplier. 

What will 254 pounds of meat cost^ at 7 cents per pound? 

This question will sliow the use of the above proposhion ; 
Ibr 254 iKHinds will cost 254 times as much as.l pound ; but 
I pound costs 7 cents, therefoce it will cost 254 times 7. 
But since we know that 254 times 7 is the same as 7 timef 
S54, it will be much more convenient to raultii^y ^^ ^J ?• 
It is easy to show here that the f eaolt most be the sane ; for 
854 pounds at 1 cent a pound would come to 254 cents ; «t 

7 cents a pound therefore it most oome to 7 tines as much. 

Operation. 

Here say 7 times 4 are 28 ; reserv- 
ing the 2 (tens) write the 8 (unite) ; 
then 7 times 5 (tens) are 35 (tens) and 
Ans* 1778 cents. 2 (tens) which were reserved are 37 
(tens) ; write the 7 (tens) and reserve the 3 (hundreds) ; 
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(hen 7 times 2 (hundreds) are 14 (hundreds) and 3 which 
were reserved are 17 (hundreds). The answer is 1778 
cents ; and since 100 cents make a dollar, we may say 17 
dollars and 78 cents. 

The process of mnltij^ication, by a single figure, may be 
ejtpressed thus : Multiply each figure of the multiplicand by 
the multiplier, beginning at the rigJU hand, and tarry as in 
wUHtitm. 

IV. What will 24 oxen come to, at 47 dollars apiece f 

It does not appear so easy to multiply by 24 as by a num 
ber consisting of only one figure ; but we may first find the 
price of C oxen, and then 4 times as much will be the price 
of 24 oxen. 

OperatioH* 

47 

6 

282 dolls, price of 6 oxen. 
4 



1 12S dolls, price of 24 oxen. 

Or thus 47 
4 



188 dolls, price of 4 oxen. 
6 

1128 dolls, price of 24 oxen. 

A number which is a product of two or more numbers is 
called a composite or compound number. The numbers, 
which, being multiplied together, produce the number, are 
t9l]ed factors of that number. 4 is a composite number, its 
iketors are 2 and 2, because 2 times 2 are 4. 6 is also a 
composite number, its factofs are 2 and 3. The numbers 8, 
9, 10, 12, 14, 15, &.C. are composite numbers ; some of 
them hare only two factors, and some havo sereral. The 
ngn X f a cross, in which neither of the marks is either hort- 
sontal or perpendicular, is used to express multiplication 
Thus 3X2 = 6, signifies 2 times 3 are equal to 6. 2x3 
X 5 =: 80, signifies 3 times 2 are 6, and 6 timed 6 are 30. 
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Numbers which have several factors, may be diWdcd iDto 
a number of factors, less than tlie whole imiabef of faolofs, 
in severa] ways. 24, for example, has 4 fiicixirs, thu^, 2 X 
2 X 2 X 3 = 24. This may be divided into 2 factors and 
into 3 factors in sereral different ways. Thus 4 X 6 =:= 24 ; 
2x2x6 = 24; 3x8 = 24; 2xl^ = 24;ax6x 

When several numbers are to be multiplied together, it 
will make no difference in what order they are multiplied, 
the result will always be the eame. 

What foill be the price of 5 loads qf cider ^ each load con^ 
iaining 7 barrels, at 4 doUars a barrel ? 

Now 5 loads each containing 7 barrels, are 35 barrels. 
35 barrels at 4 dollars a barrel, amount to 140 dollars. Or 
we may say one load comes to 28 dollars, and 5 loads wiD 
come to 140 dollars. Or lastly, 1 barrel from each load will 
come to 20 dollars, and 7 times 20 are 140* 

Thus 7 Or 7 Or 6 

5 4 4 

35 28 20 

4 5 7 

140 140 140 

W/iut is the price of 23 loads of hay^ at 34 ddU. a loadf 

34 
2 

08 dolls, price of 2 loads. 
84 

7 

S38 dolls, price of 7 loa^ 
3 

Vl4 4cMs. price of 21 loads. 
4- 68 dolls, price tf 2 loads. 

ss TS^^kns. price ^ <29 lettAh 



MuUipfy 9St8 b» Ufl «» 

U2ac4x7x4 4 



1313 product by 4 

7 



9184 product by 28 
4 



36736 product by 112 
It is easy to see that we may multiply by any other num- 
ber in the same manner. 

This operation may be expressed as follows. To multiply 
by a composite number : JPind tvoo or more mtmbers, whidi 
being multiplied together wUl produce the multiplier ; muUi" 
ply the muUipliccaSL by one of these numbers, and then that 
product by another , and so onj until you have multiplied by all 
the factors^ into which you had divided the m/uUipHer^ and 
the last product will be the product required* 

If the multiplier be not a composite number, or if it can^* 
not be divided into convenient factors: Find a composite 
number as near as possible to the multipiier, but smaller , and 
multiply by it according to the above rule, and then add as 
many times the multiplicand^ as this number falls short of 
the multiplier, 

V. I have shown how to multiply any number by a sln- 
g}e figure ; and when the multiplier consists of several 
hgures, how to decompose it into such numbers as shall con- 
tain but one figure. It remains to show how to multiply by 
any number of figures; for the above processes will not 
always be found convenient 

The most simple numbers consisting of more than one 
figure are 10, 100, 1000, &c. It will l^ very easy to multi- 
ply by these numbers^ if we r>3colle6t that any figure written 
m (he aeeond i^ace from the right signifies ten times as 
many aa it does whea it stands alone, and in the third place, 
one hundred times as many, and sp on. If a zero be annex- 
ed at the right <tf a figwe or any number of figures, it is 
evident that they will all be removed one place towards the 
lefl, and consequently become ten times as great ; if two 
zeros be annexed they will be removed two places, and will 
be one hundred times aa great, d&c. Hence, to multiply hy 

12 - 
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any number consisting of i, with any number of zeros at the 
right of it, it is sufficient to annex the zeros to the muUifiM- 
emuL 

1 X 10 = 10 1 X 100 = 100 

2 X 10 = 20 3 X 100 = 300 

3 X 10 = 30 5 X 100 = 50e 

27 X 10= 270 
42 X 100 = 4200 

368 X 1000 = 368000 

* • 

VI. When the multiplier is 20, 30, 40, 2(^s 300, 2000. 
4000, &.C. These are cofn])osite numbers, of 4'hich 10, oi 
100, or 1000, 6lc. is one of the factors. Tb s M=: 2 X 
10; 30 .-=: 3 X 10 ; 300 = 3 X 100 ; &c. Tn Jie «anie 
manner 087000 = 387 X 1000. 

How much wiU 30 hogsheads of wine come t a 87 doHtrs 
per hogshead f 

Operation^ 
87 
3 

261 dolls, price of 3 hhds. 
10 

2610 dolls, price of 30 hhds 

More rimpljr thus 87 

30 



2610 dolls, price of 30 hhds. 

It appears that it is sufficient m this examine to multiply 
by 3 and then annex a zero to the product If the number 
of hogsheads had been 300, or 3000, two or three zeros must 
hava been annexed. It is plain also that, if there are zeros 
on the right of the multiplicand, they may be omitted until 
the multiplication has been performed, emd then annexed to 
the product. 
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VTL A man hongkt 26 pipes of wine^ ai 143 ehllarf a 
fipe ; how much did they come to f 
96 = 20 -{- 6. The <^ratioii may be performed thtw : 

143 
6 
^■^•^ 
* 858 dolls, price of 6 pipes 

143 
20 

2S60 ddb. price of 20 pipes 
<^ 858 doftSs. price of 6 pipes 

=: 3718 dolls, price of 2G pipes 

The operation may be performed more simply thus ; 
143 
26 



2860 dolls, price of 20 pipes 
-f- 858 dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 

Or multiplying first by 6 : 
143 
26 

858 dolls, price of 6 pipes 
+ 2860 dells, price of 20 pipes 

= 3718 dolls, price of 26 pipes 

if the wages of I man he 438 dollars for 1 year, what wiU 
be the wages of 234 men, ai the same rate t 

OperatioUm 
438 
234 



87600 dolls, wages of 200 men 
-f- 13140 do. wages of 30 men 
+ 1752 do, wages of 4 men 

s:102492 dolls, wages of 234 men 



\ 
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Orthiis 438 
234 

1752 dolls, wagfis of 4 men 
+ 13140 do. wagoB of 30 men 
4- 87600 do. wages of 200 men 

z= 102492 dolls, wages of 234 men 

When we multiply by the 30 and the 900, we need not 
annex the zeros at all, if we are careful, when multiplying 
by the tens, to set the first figar« of tbe pfodiicl in the ten's 
place, and when raukiplying by hundreds, to -fet the first 
figure in the hundred's place, dtc 

Operation^ 
438 
234 



1752 
1314. 
876.. 



1112,402 

If we compare this operation with tl^e last, we shdl find 
that the figures stand precisely the same in tjie two. 

We may show by another process of reiuppning, that when 
we multiply units by tens, the first figure. of the product 
should stand in the tens' place, Ai^* \ for units multiplied by 
lens ought to produce tens, and wits muIt^^M^ hgr hundreds, 
ought to produce hundreds, in the same manner as tens mul- 
tiplied by units produce tenijk 

If it take 853 dollars tB support a fmrnfy me jr^^r, torn 
many dollars will it take to support $07 nicA famiUes th 
tame time T 

Operation, 

853 In this example I multiply first by the 7 

207 units, and write the result in its proper place ; 

then there being no tens, I multiply next b? 

5971 the 2 hundreds, and write the first figure of 

1706 this product under the hundreds of the first 

product ; and then add the reaultain the order 

176571 in which they stand. 
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The general rale therefore for multxpljiiig by any number of 

figures may be expressed thus : Multiply each figure of th^ 
multiplicand by each figure of the muUiplier separately^ tak" 
ing tare when multiplying by units to make the first figure 
of the result stand in the units^ place ; ami when multiplying « 
by tens, to make the first figure stand in the tens'* place ; and 
when multiplying by hundreds^ to make the first figure stanti 
in the hundreds* place, S^c. and then add the several products 
together. 

Note* It is generally the best way to set the first figure 
of each partial product directly under the figure by which 
you are multiplying. 

Proof The proper proof of multiplication is by division, 
consequently it cannot be explained here. There is also a 
method of proof by casting out the nines, as it is called. But 
the nature of this cannot be understood, until the pupil is 
acquainted with division. It will be explained in its proper 
place. The insrructer, if he chooses, may explain the use 
of it here. 
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VIII. A man having ten dollars, paid away three of 
them ; how many had he left 7 

We have seen that all numbers are formed by the suc- 
cessive addition of units, and that they may also be formed 
by adding together two or more numbers smaller than them- 
selves, but all together containing the same number of units 
as the number to be formed. The number, 10 for example, 
may be formed by adding 3 to 7, 7 + 3 = 10. It is easy to 
see therefore that any number may be decomposed into two 
or more numbers, which taken together, shall be equal to 
that number. Since 7 -j- 3 = 10, it is evident that if 3 be 
taken from 10, there will remain 7. 

The following examples, though apparently different, all 
require the same operation, as will be immediately perceived. 

A man having 10 she^ sold 3 of them ; how many had he 
left I Thai is, if 3 be taken from 10, wkai number will re- 
main f 

12 • 
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A man gme 3 dollars to one sen, and 10 to another ; how 
much more did he give to tJie one than to the other ? Thai 
is, how much greater is the number 10 tlum the number 3 1 

A man owing 10 dollars, paid 3 dollars at one time, and 
the rest at another ; how much did he pay the last time f 
TJiot is, how much must be added to 3 to make 10 % 

From Boston to Dedham it is 10 miles, and from Boston 
to Rovbury it is only 3 miles ; what is the difference In the 
two distances from Boston 7 

A boy divided 10 apples between two other b^s ; to one 
he gaxe 3, how many did he give to the other ? That is, if 
10 be divided into two parts so that one of the parts may be 
3, what will the other part be f 

It is evident that the above five questions are ali answered 
by taking 3 from 10, and finding the difference. This ope- 
ration is called subtraction. It is the reverse of addition. 
Addition puts numbers together, subtraction separates a 
number into two parts. 

A mem paid 29 dollars for a coat and 7 dollars for a 
hat, how much more did he pay for his coat than far his hatt 

In this example we have to take the 7 from the 89 ; we 
know from addition, that 7 and 2 are 9, and consequently 
that 22 and 7 are 29 ; it is evident therefore that if 7 be 
^ taken from 29 the remainder will be 22. 

A man bought an ox for 47 dollars ; to pay for it he gaoe 
a cow, worth 23 dollars, and the rest in money ; how much 
money did he pay ? 

Operation. 

Ox 47 dollars. Cow 23 dollars. 

It will be best to perform this example by parts. It is 
plain that we must take the twenty from the forty, and the 
three from the seven ; that is, the tens from the tens, and 
the units from the units. I take twenty from forty, and 
there remains twenty. I then take three from seven, and 
there remains four, and the whole remainder is twenty-four. 
Ans. 24 dollars. 

It is generally most convenient to write the numbers un- 
der each other. The smaller number is usually written 
under the larger. Since units are to be taken from units, 
and tens from tens, it will be best to write units under units. 
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tens under tens, d&c. as in addition. It is also most con* 
venient, and, in fact, frequently necessary, to begin with the 
units as in addition and multiplication. 

Operation, 

Ox 47 (Jollars. I say first 3 from 7, and there will 

Cow 23 dollars. remain 4. Then 2 (tens) from 4 

— (tens) and there will remain 2 (tens), 

24 dilTerence^ and the whole remainder is 24. 

A man haxing 62 sheep in kisjbek, sold 17 of them ; how 
many had he then ? 

Operation. 

He had 62 sheep In this example a difficulty immedi- 

Sold 17 sheep ately presents itself, if we attempt to 

— perform the operation as before ; for 

Had left 45 sheep, we cannot take 7 from 2. We can, 

however, take 7 from 62, and there remains 55 ; and 10 

from 55, and there remains 45, which is the answer. 

The same operation may be performed in another way, 
which is generally more convenient I first observe, that 62 
ts the same as 50 and 12 ; and 17 is the same as 10 and 7. 
They may be written thus : 

62 = 50 -j- 12 That is, I take one ten from the six 
17 = 10 -|- 7 tens, and write it with the two units. 

But the 17 I separate simply into units 

45 = 40 -|- 5 and tens as they stand. Now I can take 
7 from 12, and there remains 5. Then 10 from 50, and there 
remains 40, and these put together make 45.* 

This separation may be made in the mind as well as to 
write it down. 

Operation. . 

62 Here I suppose 1 ten taken from the 6 tens, 
17 and written with the 2, which makes 12. I say 
— 7 from 12, 5 remains, then setting down the 5, I 
45 say, 1 ten from 5 tens, or simply 1 from 5, and 
there remains 4 (tens), which written down shows the re- 
mainder, 45. 

The taking of the ten out of 6 tens and joining it with 
the 2 units, is called borrmeing ten. 

" Let the pupil perform a large number of examples by separating 
ihom in this way, when he first commences snblraclion. 
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Sir IscMC Newton was horn in the year 1G42. and he diea 
in 1727 ; how old was he at the time of hts decease 1 

» 

It is evident that the difTerence between these two num- 
bers must give his age. 

Operation, 
1600 + 120 + 7 = 1727 
1600+ 40 + 2=1642 



Ans, 80 + *> = 85 years old. 

In this example I take 2 from 7 and there remains 5, 
which I write down. But since I cannot take 4 (tens) from 
2 (tens,) J borrow 1 (hundred) or 10 tens from the 7 (hun- 
dreds.) which joined with 2 (tens^ makes 12 (tens,) then 4 \ 
(tens) frorn 12 (tens) there remains 8 (tens,) which I write 
down. Then '6 (hundreds) from G (hundreds) there re- 
mains nothing. Also 1 (thousand) from 1 (thousand) no- 
thing remains. The answer is 85 years. 

A man bought a quantity of fiour for 15,265 dollars, and 
sold it a^ain for 28,007 doUars^ haw much dieh he gain by 
the hargqin 7 

Operation. 
23,007 Here I take 5 from 7 and there remains 
15^26$ 3 ; but it is impossible to take 6 (tens) from 
— — — 0, and it do^es not immediately appear where 
2 I shall borrow the 10 (tens,) since there is 
nothing jn the hundreds' place. This will be evident, how- 
ever, if I decompose the numbers into parts. 

Operation. 
10,000 + 12,000 + 900 + 100 + 7 = 23,007 
10,000+ 5,000 + 200+ 60 + 5=15,265 



7,000 + 700+ 40 + 2= 7,742 

The 23,000 is equal to 10,000 and 13,000 ; this last is 
equal to 12,000 and 1,000 ; and 1,000 is equal to 900 and 
100. Now I take 5 from 7, and there remains 2 ; 60 from 
100, or 6 tens from 10 tens, and there remains 40, or 4 
tens; 2 hundreds from 9 hundreds, and there Yemains 7 
hundreds; 5 thousands from 12 thousands, and there re- 
mains 7 thousands ; and 1 ten-thousand from 1 ten-thousand, 
and nothing remains. The answer is 7,742 dollars. 

This example may be performed in the same manner as 
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the others, without separating it into parts except in the 
mind. 

I say 5 from 7, there remains 2: then borrowing 10 
(which must in fact come from the 3 (tliousand), 1 say, 6 
(tens) from 10 (tens) there remains 4 (tens ;) then I borrow 
ten again, but since 1 have already used one of these, I say, 

2 (hundreds) from 9 (hundreds) there remains 7 (hundreds ;) 
then I borrow ten again, and having borrowed one out of the 

3 (thousand,) I say, 5 (thousand) from 12 (thousand) there 
remains 7 (thousand ;) then 1 (ten-thousand) from 1 (ten- 
thousand) nothing remains. The answer is, 7,742 as before. 

The general rule for subtraction may be expressed 
thus : The less number is always to be subtracted from the 
larger. Begin at the right hood and take sitcctssively each 
figure of the less number from the corresponding figure of 
the larger number^ that is^ units from units^ tens from tens, 
4*0* If it happens that ant/ figure of the less number can* 
not be taken from the corresponding figure of the larger , 
borrow Wn and join it with the figure from which the subtrcu> 
tion is to be made, and then subtract ; before the next figure 
is subtracted take care to dimiiii^h by one the figure from 
which the subtraction is to be made, 

N. B. When two or more zeros intervene in the number 
from which the subtraction is to be made, alt, except the 
first, must be called 9s in subtracting, that is, ader having 
borrowed ten, it must be diminished by o/ie, on account of 
the ten which was borrowed before. 

Note. It is usual to write the smaller number under the 
greater, so that units may stand tinder units, and tens under 
tens, &c. 

Proof A man bought an ox and g, row for 73 dollars, 
and the price of the cow was 25 dollars ; what was the price 
of the ox? 

The price of the ox is evidently what remains afler taking 
26 from 73. 

Operatiofi, 
Ox and cow 73 dollars 
Cow 25 do. 

Ox 48 do. 

It appears that the ox cost 48 dollars. If the cow cost 25 
dollars, and the ox 48 dollars, it is evident that 25 and 48 
added together must make 73 dollars, what they both cost. 
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Hence to prove subtraction, add the remainder and the 
smaller number together, and if the work is right their sum 
will be equal to the larger number. 

Atwther method. If the ox cost 48 dollars; this number 
taken from 73, the price of both, must leave the price of the 
cow, that is, 25. Hence subtract the remainder from the 
larger number, and if the work is right, this last remainder 
will he equal to the smaller number. 

Proof of addition. It is evident from what we have seen 
of subtraction, that when two numbers have been added to- 
gether, if one of these numbers be subtracted from the sum, 
the remainder, if the work be right, must be equal to the 
other number. This will readily be seen by recurring to the 
last example^ In the same manner if more than two num- 
bers have been added together, and from the sum all the 
numbers but one, be subtracted, the remainder must be 
equal to that one. 
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IX. A hoy haxfing 33 apples wished to divide them equal- 
iy among 8 of his compemions; how many must he give them 
apiece? 

If the boy were not accustomed to calculating, he would 
probably divide them, by giving one to each of the boys, and 
then another, and so on. But to give them one apiece would 
take 8 apples, and one apiece again would take 8 more, and 
so on. The question then is, to see how many times 8 may 
bo taken from J)2 ; or.'which is the same thing, to see hovr 
many times d is contained in 32. It is contained four timen 
Ans. 4 each. 

A boy having 32 apples was able to give 8 to each of his 
companions. How many companions had he f 

This question, though different from the other, we per- 
ceive, is to be performed exactly like it. That is, it is the 
question to see how many times 8 is contained in 32. We 
take away 8 for one boy, and then 8 for another, and so on. 

A man having 54 cents, laid them all out for oranges^ eA 
t{ cents apiece. How many did he buy ? 
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It 18 evident that as many times as 6 cents can be taken 
from 54 cents, so many oranges he can buy. Ans. 9 
oranges 

A num bought 9 oranges for 54 cents : how much did he 
give apiece ? 

* 

In this example we wish to divide the number 54 into 9 
equal parts, in the same manner as in t)ie first question we 
wished to divide 32 into S equal parts. Let us observe, that 
if the oranges had been only one cent apiece, nine of them 
would come to 9 cents ; if they had been 2 cents apiece, 
they would come to twice nine cents ; if they had been 3 
cents apiece, they would come to 3 times 9 cents, and so on. 
Hence the question is to see how many times 9 is contained 
in 54. Ans. 6 cents apiece. 

In all the above questions the pur|)ose was to see. how 
many times a small number is contained in a larger one, and 
they may be performed by subtraction. If we examine them 
again- we shall find also, that the question was, in the two 
first, to see what number 8 must be multiplied by, in order 
to produce 32 ; and in the third, to see what the number 6 
must be multiplied by, to produce 54 ; in the fourth, to see 
what number 9 must be multiplied by, or rather what num- 
ber must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind are perform- 
ed is called division. In the last example, 54, which is the 
number to be divided, is called the dioidaid ; 9, which is 
the number divided by, is called the divisor ; and 6, which 
Is the number of times 9 is contained in 54, is called the 
quotient. 

It is easy to see from the above reasoning, that the quo- 
tient and divisor muhiplied together must produce the divi- 
^cno ; for the question is to see how many times the divisor 
must be taken to make the dividend, or in other words to see 
what the divisor must be multiplied by to produce the divi- 
dend. It is evident also, that if the dividend be divided 
6y the quotient, it must produce the divisor. For if 54 con- 
tains 6 nine times, it will contain 9 six times. 

To prove division, multiply the divisor and quotient to- 
gether, and if the work be right, the product will be the 
dividend. Or divide the dividend by the quotient, and if the 
work be right, the result will be the divisor. 

This also furnishes ft proof for multiplication, for if the 
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quotient muIti^Jied by the divisor produces the dividend, it 
is evident, that if the product of two numbers be divided by 
one of those numbers, the quotient must be the other num- 
ber. 

It appears that division is applied to two distinct purposes, 
tbouah the operation is the same for both. The object of 
the nrst and fourth of the above examples is to divide the 
numbers into equal parts, and of the second and third to find 
how many times one number is contained in another. At 
present, we shall confine out attention to examples of the 
latter kind, viz. to find how many times one number is con- 
tained in another. 

^^3 cents apiece, how many pears may be bought for 57 
cents ? 

It is evident, that as many pears may be bought, as there 
are 3 cents in 57 cents. But the solution of this question 
does not appear so easy as the last, on account of the greater 
number of times which the divisor is contained in the divi- 
dend. If we separate 57 into two parts it will appear more 
easy. 

57 = 30 + 27. 

We know by the table of Pythagoras that 3 is contained 
iu 30 ten times, and in 27 nine times, consequently it is 
contained in 57 nineteen times,* and the answer is 19 pears. 

Hoio many barrels of cider^ at 3 dollars a barrel^ can be 
bought for 84 dollars ? 

Operation. 
84 = GO 4- 24 3 is contained in 6 twice, but in 6 
tens it is contained ten times as often, or 20 times. 3 is 
oontained in 24 eight times, consequently 3 is contained 28 
times in 84. Ans. 28 barrels. 

Hoio many pence are there in l^ farthings? 

As many times as 4 farthings are contained in 132 far- 
things, so many pence there are. 

Operation. 
132 z= 120 + 12 120 is 12 tens, 4 is contained in 
12 three times, consequently it is contained 30 times in 12 
tens. 4 is contained 3 times in 12 units, consequently in 
132 it is contained 33 times. Ans. 33 pence. 
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How many barrels qf Jlmtr^ at 5 dMar$ a frorrd^ may U 
bought for 785 dollars. 

Operation, 
785 = 500 -f 250 + 35 

5 18 contained in 5 once, and in 500 one hundred iimes. 
250 is 25 tens. 5 is contained 5 times in 25; consequently 
50 times in 250. 5 is contained 7 times in 35 units. In 
785, 5 is contained 157 times. Ans. 157 barrels. 

How many dollars are there in 7464 shillings ? 

As many times as 6 shillings are contained in 7464 shil- 
lings, so many dollars there are. 

Operation. 
• 7464 = 6000+1200 + 240 + 24 

6 is contained 1000 times in 6000, 200 times in 1200, 40 
times in 240, and 4 times in 24, making in all 1244 times.* 
Ans. 1244 dollars. 

It is not always convenient to resolve the number into 
parts in this manner at first, but we may do it as we perform 
the operation. 

Jk 126 days h/my mmy weeks f 
Operatien. 
12ft =70 + 66 bislead of resolving it ia this man^ 
ner, we will write it down as foHows. 
Dividend 126 (7 Divisor 
70 — 
— 10 
56 8 
66 — 
<— 18 ipotient 

I observe thai 7 cannol be contained 100 times in 126, 1 
therefore call theHwo first figures on the lefl 12 tens or 120, 
rejecting the 6 for the present Tis contained more than 
mice and not so much as twice in 12^, consequently in 12 
tens it is contained more than lO and less than 20 times. I 
take 10 times 7 or 70 out of 126, and there remains 50. 
Then 7 is contained 8 times in 56, and 18 times in 12G. 
Ans. 18 weeks. 

* Let the pupil pcrfonn a larse number of examples in this manner 
when ho first con^mences ; as ho is obliged to separate the nunibeM 
into parts, be will at length come to tlie common method. 

13 
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In 3756 pcftce htno many fmr'ffences f 
It is evident that this answer will be obtained by finding 
how many times 4 pence is contained in 3756 pence. 

If we would solve this, as we did the first examples, it 
will stand thus ; 

3756 = 3600 +120 + 36 
But if we resolve it into parts, as we perform the apera- 
Uon, it win be done as follows : 
Dividend 3756 (4 divisor 

3600 

— — 900 = number that 4 is contained in 3600 
156 30 do. - ' - . 120 

120 9i da .... 36 

36 930 do. « - • • 3756 

36 



Here I take the 37 hundreds alone, and see how many 
times 4 is contained in it, which I find 9 times, and since it 
is 37 hundreds, it must be contained 900 times* 900 times 
4 is 3600, which I subtract from 3756, and there remains 
156. It is now the question to find how maay times 4 is 
contained in this. I take the 15 tens, rejecting the 6» and 
•ee how many times 4 is contained in it. It is contained 3 
times, and since it is 15 tens, this must be 3 tens or 30 
times. 30 times 4 is 120. This I subtract from 156, and 
there remains 36. 4 is contained in 36, 9 times ; hence it 
18 contained in the whole 939 times. Ans. 939 four-pences. 
If these partial numbers, viz. 3600, 120, and 36, are com* 
pared with the resolution of the number above, they will be 
found to be the same. 
This operation may be abridged still more^ 

3756 (4 ^ 

36 

— 939 qnotioBl. 
15 
12 

36 
86 
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^ In this I say, 4 into 37 9 times, and set jdown the 9 in the 
quotient, without regarding whether it is. hundreds, or tens, 
or units, but by the time I have done dividing, if I set the 
other figures by the side of it, it will be brought into its 
proper place. Then I say 9 times 4 are 36, and set it under 
the 37, as before, but do not write the zeros by the side of 
it. I then subtract 36 from 37, and there remains 1. This 
of course is 100, but I do not mind it. I then bring down 
the 5 by the side of the 1, which makes 15, or rather 150, 
but I call it45. Then I say, 4 into 15, 3 times, (this is 80, 
bat I write only the 3 ;) I write the 3 by the side of the 9. 
Then I say, 3 times 4 is 12, which I write under the 15, 
and subtract it from 15, and there remains 3 (which is 
ui fact 30.) By the side of 3 I bring down the 6, which 
makes 36. Then I say 4 into 36, 9 times, which I write 
in the quotient, by the side of the 93, and it makes 939. 
The first 9 is now in the hundreds* place! and the 3 in 
the ten's place, as they ought to be. If this operation be 
compared with the last, it will be found in substance exactly 
like it All the difference is, that in the last the figures are 
set down only when they are to be used. 

A nuai etnployed a number of workmen^ and gave them 27 
dollars a month each ; at the expiration of one months it took 
10,125 dollars to pay them. How many men were there 7 

It is evident that to find the number of men we must find 
how many times 27 dollars is contained in 10,125 dollars. 

This may be done in the same manner as we did the last, 
though it is attended with rather more difficulty, because the 
divisor consists of two figures. 

Operation. 

Dividend 10,125 (27 divisor ^ 

8,100 

300 = the number of times 27 is contained 

2,025 , in 8,100 
1,890 70 da . . 1,800 
6 do. • - 135 

135 

135 375 do. - - 10,125 



« « • 
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Common way. 

10,125 (27 

81 — 

375 quotient 

202 
189 



135 
135 



I observe that there are not so many as 27 thousands, so I 
conclude that the divisor is not contained 1000 times in the 
dividend ; I therefore take the three lefl hand figures, neg- 
lecting the other two for the present. The three first are 
101 ; (properly 10,100, but 1 notice only 101 ;) I seek how 
many times 27 is contained in 101, and find between 3 and 
4 times. I put 3 in the quotient, which, when the work is 
done, must be 3 hundred, because 101 is 101 hundreds, but 
disregarding this circumstance, I find how much 3 times 27 
is, and write it under 101. 3 times 27 are 81 ; this subtract- 
ed from 101, leaves 20. By the side of 20 I bring down 
2, the next figure of the dividend which was not used. This 
makes 202, for the next partial dividend. I seek how many 
times 27 is contained in this. I find 7 times. I write 7 in 
the quotient 7 times 27 are 1S9, which I subtract from 
202, and find a remainder 13. By the side of 13 I bring 
down 5, the other figure of the dividend, which makes 135 
for the last partial dividend. I find 27 is contained 5 times 
in this. I write 5 in the quotient. 5 times 27 are 135. 
There is no remainder, therefore the division is completed. 
Ans. 375 men. 

The operation in the above example is precisely the same, 
as in those which precede it ; but it is more difficult to dis* 
eover how many times the divisor is contained in the partial 
dividends. When the divisor is still larger, the difficulty is 
increased. I shall next show how this difficulty may be ob- 
viated. 

In 31,755 days^ how many years, allowing 365 days to the 
year 7 . 

It is evident, that as many times as CG5 is contained in 
31,755, so many years there will be. 



iX. DIVISION. 149 

Operation. 
Dividend 31755 (365 divisor 

2920 

87 qaotient 

2555 

2555 



I ol>8erve that 365 cannot be contained in 317, therefore I 
must take the four left hand figures, viz. 3175. In order to 
discover how many times 365 is contained in this, I observe, 
that 365 is more than 300, and less than 400. I say 300 is 
contained in 3100, or simply 3 is contained in 31, 10 times, 
but .365 being greater than 300, cannot be contained in it 
more than 9 times. Indeed if it were contained more than 
9 times, it must have been contained in 317, which is impos- 
sible. 400 is contained in 3100, (or 4 in 31) 7 times. This 
is the limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained there- 
fore 7, or 8, or 9 times. The most probable are 8 and 9. I 
try 9. But instead of multiplying the whole number 365 by 
9, 1 say 9 times 300 are 2700, or simply 9 times 3 are 27 ; 
then subtracting 2700 from 3170, there remains 470 ; I then 
say, 9 times 60 is 540, or simply 9 times 6 is 54, which being 
larger than 470, or 47, shows that the divisor is hot contain- 
ed 9 times.'' I next try 8 times, and say as before, 8 times 
800 are 2400, which subtracted from 3170, leaves 770, then 
8 times 60 are 480, which not being so large as 770, shows 
that the divisor is contaiiie<l 8 times. I multiply the whole 
divisor -by 8 (which is in fact 80,) the product is 2920. This 
subtracted from 3175 leaves 255. I then bring down the 
otlier 5, which makes the next partial dividend 2o55. Now 
trying as before, I find that 3 is contained 8 times in 25, 
and 4 is contained 6 times* The limits ate 6 and 8. It is 
probable that 7 is right. I multiply 365 by 7, and it makes 
2555, which is exactly the number that I want. If I had 
wished to try 8, I should have said 8 tiroes 3 are 24, which 
taken from 25 leaves 1. Then supposing 1 to be placed 
before the next figure, which is 5, it makes 15. 6 is not 
contained 8 times in 15, therefore 365 cannot be contained 
8 times in 2555. The answer is C7 years. 

The method of trying the first figure of the divisor into 
the first figure, or the first two figures of the partial dividend* 

13 • 
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f/enerdlly enables us to tell what the quotient figure must 
be, within two or three, and it will always furnish the limits. 
Then if we try the second figure, we shall always make the 
limits smaller ; if any doubt then remains, which will not 
often be the case, we may try the third, and so on. 

DivuU 436940074 by 64237. 

Operation. 
Dividend 436940074 (64237 divisor. 
385422» 



. 515180 
.5 



6802 quotient. 



'' 13896* 



. . . 128474 
. . . 128474* 



Proof 436940074 

In this example I seek how many times 6, the first figure 
of the divisor, is contained in 43, the first two figures on the 
left of the dividend ; I find 7 times, and 7 is contained 6 
times. The limits are 6 and 7. 7 times 6 are 42, and 42 
from 43 leaves 1, which I suppose placed by the side of 6 ; 
this makes 16. But 4, the second figure of the divisor, is 
noi contained 7 times in 16, therefore 6 will be the first 
figure of the quotient. 

It is easy to see that this must be 6000, when the division 
is completed ; because there being five figures in the divi- 
sor, and the first figure of the divisor being larger than the 
first figure of the dividend, we are obliged to take the six 
first figures of the dividend for the first partial dividend ; and 
the dividend containing nine figures, the right hand figure 
of this partial dividend, is in the thousands' place. I write 
6 in the quotient, and multiply the divisor by it, and write 
the result under the dividend, so that the first figure on the 
right hand may stand under the sixth figure of the dividend, 
counted from the left, or under the place of thousands. This 
product, subtracted from the dividend as it stands, leaves a 
remainder 51518 ; by the side of this I bring down the next 
figure of the dividend, which is 0, and the second partial 
dividend is 515180. Trying as before with the 6, and then 
with the 4, into the first figures of this partial dividend, I 
find the divisor is contained in it 8 (800) times. I write 8 
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in the quotient, then multiplying and subtracting as before, 1 
find a remainder 1284. I bring down the next figure of the 
dividend, which gives 12S47 for the next partial dividend. I 
find that the divisor is not x^ontained in this at all. I put 
in the quotient, so that the other figures may stand in their 
proper places, when the division is completed. Then I bring 
down the next figure of the dividend, which gives for a par- 
tial dividend, 1S^74. The divisor is contained twice in 
this. Mnltiplying and subtracting as before, I find no re- 
mainder. The division therefore is completed. 

Proof, It was observed in the commencement of this 
Art. that divisicm is proved by multiplying the divisor by the 
quotient This is always done during the operation. In the 
last example, the divisor was first multiplied by 6 (6000,) and 
thcii by 8 (800,) and then by 2 ; we have only to add these 
numbers together in the order they stand in, and if the work 
ts right, this sum will be the dividend. The asterisms show 
the numbers to be added. 

From the above examples we derive the following general 
rule for division : Place the divisor at the right of the divi* 
dend, separate them by a mark, and draw a Une under the 
divisor, to s^eparate it from the quotient* Take as many 
figures on the left oftlie dividend as are necessary to contain 
the divisor once or more. Seek haw many times the first fig-- 
ure of the divisor is contained in the first, or ttoo first figures 
of these, then increasing the first figure of the divisor by one, 
seek hoio many times that is contained in the same figure 
or figures. Take the figure contained within these limits, 
which appears the most probable, and multiply the two left 
hand figures of the divisor by it ; if that is not sufficient to 
determine, multiply tlie third, and so on. When the first 
figure of the quotient is discovered, multiply the divisor by it, 
mid subtract the product from the partial dividend. Then 
write the next figure of the dividend by the side of the re* 
mainder. This is the next partial dividend, 8uk as before 
how many tifnes the divisor is contained in this, and place the 
result in the quotient, at the right of the other quotient figure, 
then multiply and subtract, as before ; and so on, until all 
'^^ figures of the dividend have been used. If it happens 
that any partial dividend is not so large as the divisor, a zero 
must be put in the quotient, and the next figure of the dioir 
dend written at the right of the partial dividend. 

Note. If the remainder at any time should exeeed the 



152 ARITHMETIC. Part % 

diviaor, the quotient figure must be inoreated, and the mul- 
tiplication and subtraction must be performed again. If the 
product of the divisor, by any quotient figure, should be 
larger than the partial dividend, the quotient %ure must 
be diminished. 



Short Division. 

When the divisor is a small number, the operation of divi- 
sion may be much abridged, by performing the mulUplica- 
tion and subtraction in the mind without writing the results. 
In this case it is usual to write the quotient under the divi- 
dend. This method is called short division. 

A manpurehdsed a qutmtity of jLowr for 3045 dollars, ai 
7 dollars a barreL Hoto many barrels were there f 

Long' Division, Short Division. 

3045 (7 3045 (7 



28 



435 435 



24 
21 



35 
35 



In short division, I say 7 into 3(^, 4 times ; I write 4 un- 
derneath ; then I say 4 times 7 are 28, which taken from 30 
leaves 2. I suppose the 2 written at the left of 4, which 
makes 24 ; then 7 into 24, 3 times, writing 3 underneath, I 
say 3 times 7 are 21, which token from 24 leaves 3. I sup* 
pose the 3 written at the left <^ 5, which makes 35 ; then 7 
in 35, 5 times exaetiy ; I write 5 underneath, and the divi- 
sion is completed. 

If the work in the short and lohg be compared together^ 
they will be found to be exactly alike, except in the short it 
is not written down. 

X. How many yards vf chth^ at 6 doUars a yard, ma^ 
he bouffht for 45 doUan ? 



N 



_ ^ 
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4St ddlliM #ill buy 7 y^^ md 48 doDan will btty 8 yirda, 
45 doUats fhieil will biiy niore tfasB 7 j«rdi iud less than 
8 yards, iliMtt is, 7 yards and ii fiart of tnothmr yard. As 
cas^ like thia mAy freqaendy occtnr, it is necessary te^know 
what diiB pifrt ti^ flttd how «d dMnguirii one pwtt from 
another. 

When ^ thing, oi^ any nmiber is dividled into two equal 

Crts, one <^Che ^rfs h caMed the haifof the thing or nOm- 
r. When the thing or mnnbk is divided into three equal 
parts, one of the parts is called one iMrd of the thing or 
number ; Wfien it is divided into four equal parts, the parts 
are 6alled fitmHs ; when into five equal parts, ^fths^ d&c 
Thilt lA tb» pttHS always tal» their namoi from the number 
of parti) ini6 WhieU the tfaihf or nun^r is divided. It is 
evident that whaiMver M tike nnmlier of puis into which the 
thing or number is dM&iA, h W91 take ^ the parts to make 
the whole thing or number. That is, it will take two halves, 
dnree thirdi^, four foVirChs, ftvto fiftite, d&c to make a whble 
one. It is also evident, that the more parts a thing or num- 
ber is divided into, the smaller the parts will be. That is, 
halves are larger than thirds, thirds aire lar^r thiUi feurtlis, 
and fourths are larger than fifths, &t. 

When a thing or number is divided intd paVtii, any num- 
ber of thib parts iliSy be used. When a thing is divided into 
three parts, we may use one of the parts or two of them. 
When it is divided into four parts, we may use one, two, or 
three of them, and 86 oh. tikdei&d tt is piain, that, when any 
thing is divided into parts, each part b^cotnes a new unit, 
and that we may number theise parts as well as the things 
themselves befinre they were divided. 

Hence we say one tKird^ two thirds, one fourth, two 
fourths, three fourths, one fifth, two fifths, three fifths, d&c. 

These parts of one kt^ j6alkid fractions, or br&ken mm* 
hers. They ihay be tT^pf^Md by figures as well as whole 
numbers ; but it rckjuiriei two numbers to express them, one 
to show into how tnany pa¥fB ^e thing or number i^ to be 
divided (that is, how latgie the pkits are, and how many it 
takes to make the ^hble 6tte) ; and the other, to show ho# 
many of these parts are used. It is evident that these ntim^ 
hers must always be written in such a manner, that we may* 
Know what each of therh is intended to represent. It is 
agreed to write the niimbefs one abriVc the other, with a 
line between tbnm. The number below the line shows into 
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how litany parls the thing or number is divided, and the 
number above the line shows how many of the pirts are 
used. Thus f of an orange signifies, that the orange is di vid« 
^ed into three equal parts, and that two of the parts or pieces 
are used. ^ of a yard of cloth, signifies that the yard is sup- 
posed to be divided into five equal parts, and that three ai 
these parts are used. The number below the line is called 
the denomtnaior, because it gives the denomination or name 
to the fraction, as halves, thirds/iburths, &c and the num- 
ber above the line is called the nMrnertUor^ because it shows 
how many parts are used. 

We have applied this division to a single thing, but it 
often happens that we have a number of things which we 
consider as a bunch or collection, and of which we wish to 
take parts, as we do of a single thing. In fact it frequently 
happens that one case gives rise to the other, so that both 
kinds of division happen in the same questicMi. 

If a barrtl of eider cost 2 dollars^ what will ^of a barrel 
cost? 

To answer this question, it is evident the number two 
must be divided into two equal parts, which is very easily 
done. ^of2isl. 

Again, it may he asked, if a barrd of eider cost 2 dollars^ 
what part of a barrd wiU one dollar buy t 

This question is the reverse of the other. But we have 
just seen that 1 is ^ of 2, and this enables us to answer the 
question. It will buy | of a barrel. 

If a yard of cloth cost 3 dollars, what will i of a yturd 
east 7 What will ^ofa yard cost f 

If 3 dollars be divided into 3 equal parts, one of the parts 
will be 1, and two of the parts will be 2. Hence J of a 
yard will cost 1 dollar, and f will cost 2 dollars. 

If this question be reversed, and it be asked, what part of 
a yard can be bought for 1 dollar, and what part for 2 dol- 
lars ; the answer will evidently be | of a yard for 1 dollar, 
and } for 2 dollars. 

It is easy to see that any number may be divided into as 
many parts as it contains units^ and that the number of units 
used will be so many of the parts of that number. Hence if 
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it be askad, what part of 5, 3 is, we say, | of 5, because 1 is 
} of 5, and 3 is three times as much. 

We can now answer the question proposed above, vt2. 
IIow many yards of cloth, at 6 dollars a yard, may be bought 
for 45 dollars ? 

42 dollars will buy 7 yards, and the other 3 dollars will 
buy i of a yard. Ans. 7^ yards, which is read 7 yards and 
I of a yard. 

A man hired a labourer for 15 dollars a month ; at the end 
f(f the tinu agreed upon, he paid him 143 dollars, ilow 
wumy months did he work 7 

Operation. 
143 (15 
Price of 9 months 135 — 

9y*y months. 

Remainder 8 

The wages of 9 months is 135 dollars, which subtracted 
from 143, leaves 8 dollars. Now 1 dollar will pay for ^j of 
a month, consequently 8 dollars will pay for -fj of a month.. 
Ans. 9^2 months. 

Note* The number which remains after division, as 8 in 
this example, is called the remainder. 

At 97 dollars a ton^ how many tons of iron may be bought 
for 2467 dollars ? 

Operation. 
8467 (97 

194 

25i* tons. 

627 
485 

Remainder 42 dollars* 

After paying for 25 tons, there are 42 dollars left. J dol- 
lar will buy ^ of a ton, and 42 dollars will buy |-} of a ton. 
Haw many times is 324 contained in 18364 7 

Operation. 
18364 (324 
1620 



2164 
1944 



56||i times. 



Remainder 220 
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It is contained il6 times and 2^0 olrtf. 1 fs ylr ^^ ^^* 
and 2^20 is f|^ of 324. Ans. 56 times and ||f of another 
time. 

From the above examples, \ve deduce the following gene- 
ral rule for the remainder : When the division is perfonned^ 
as far as it can be, if there is a remaindery in oratr to have 
the true quotient^ write the tehtaindef otir the dittsdt ki the 
form of a fraction^ and annex it to the quotient. 



XI. We observed in Art. V. that Vrheti tliie mtiltif»!ier h 
0, 100, 1(K)U, &c. the multiplication is performed by an- 
nexing the zeroe at the right of the multiplicand. In like 
manner when the divisor is 10, 100, 1000, &.c. division may 
be performed by cutting off as many places from the right of 
the dividend as there are zeros in the divisor. 

At 10 cents a pmstnd^ hno many pounds rf meai may be 
bought for 64 cents ? 

' The 6 which stands in tenid' pkce ^ows how many fim^ 
ten is contained in 60, for 60 signifies 6 ti^bs, and the 4 
shows how many the number i^ more than 6 teni, therefore 
4 is the remainder. The operatibn then may be performed 
thus, 6.4. The answer ii 6|% pounds 

A man has 2347 lb, of tobaci!i&^ which he wishes to put 
into boxes containing 100 lb, edch ; how many boxes wiu ii 
take ? 

It is evident that 100 is contained in 2300^ 23 times, con- 
sequently it will take 23 boxes, and there will be 47 lbs. 
left, which will fill ^^ of another box. The operation may 
be performed thus, 23^17. Answer 23-i^. 

In general if one figure be ciit off from the right, the tens 
will be brought into the units' place, and litiild^ds into the 
tens' place, &;c. If two figures be ctit off, hundreds dre 
brought into the units* place, and thousands into the tens' 
place, d&c. And if three figures be cut off, thousands are 
brought into the units' plac^, &c. that is, the numbers will 
be made 10, 100, or 1000 times leiss than before. 

Hence to divide by 10, 100, 1000, 4*c cut off from the 
right of the dividend as many figures as there are zeros in 
the divisor. The remaining figures wiU he the quotient^ and 
thi figures cut off wiU be the remainder , which must be writ* 
ten over the divisor , and anneJtedto the qik^ti'M. 
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Xlt. We observed in Art. X, that any two numbers be* 
ing given, it is easy to tell what part of the one the other is. 
Thus : 

What part of 10 yards are 3 yards ? Ans. 1 is yV of 10, 
101^ ^ is -^ of ten* 

What part of 237 barrels is 82 barrels 7 Ans. 1 is *U 
of 237, and 82 is ,Vt 9f 237. 

Fractions are properly parts of a unit, but by extension 
the term fraetum is oflen applied to numbers larger than 
unity. This happens when the iiumerat6r is larger than the 
denominator, in which case there are mdre parts taken than 
are sufficient to make a unit. All fractions in which the 
numerator is equal to the denominator, &9 f , |, -f^, \^j &.c. 
arc equal to unity ; all in which the numerator is less than 
the deiiomr^ator are l^ss than linity, and are called proper 
fractions ; all in which the numerator is greater than the de- 
nominator, are m6re than unity, and are called ifnproper 
fractioti's. Thus f , V, y , are improper fractioiis. 

The process of finding What part of one nuthber attbther 
oumber id, ife 6iil!^d finding their rdfto. 

What is the ratio of 5 bushels to 3 bushels, or of 5 to 31 
This !«4 the garrte as to say, what part of 6 iti 31 The answer 
ti^ f . Th6 tktxo of 5 to 3 h |. 

Whai part of 3 m 5 7 Answer^ The ratio of 9 to& 
is f . 

Wfua is the ratio of 35 yards to 17 y€ards. Ans^a^ Jf 

W/tat is the ratio of 17 to S5 7 Antu^r |j. 

To find what part of one number another is, make the 
mtmher whi/ek is caOid the part {tohahur it be the larger or 
smcUler) the numerator ofafraetion^ emd the other tkUMbe^the 
denominator. 

Also to find the ratio of one number to another, make the 
number which is expressed first the denomintdor^ and the 
other the numerator. 

XIII. A gentleman gave i of a dollar each to V7 pooi' 
persons ; how many doUars did it take 7 

It took y of a dollar. But f of a dollar make' a dollar, 
consequently as mahy titties as 5 is contained in 17, so many 
dollars it is. 5 is contained 3 times in 17, and 2 over. 

14 
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That is, y make 3 dollars, and there are f <tf aaother dol- 

Jar. Ans. 3| dollars. 

If 1 man consume -^j of a harrel of four in a week^ hotO 
many barrels will an army of 537 men consume in the same 
time f 

• 

They will consume y/. Jf of a barrel make a barrel, 
therefore as many times as 35 is contained in 537, so many 
barrels it is. 

537 (35 

35 

15^1- barrels* Ans* 

187 

175 

12 

35 is contained 15 times in 537 and 12 over, which is ^ 
of another barrel. 

Numbers like 3}-, 15^|, which contain a whole number 
and a fraction, are called mixed numbers. The above pro- 
cess by which >/ was changed to 3f , and '^y to 15^7, is 
called reducing improper fractions to whole or mixed num- 
bers. 

Since the denominator always shows how many of the 
j>arts make a whole one, it is evident that any improper frao*- 
tion may be reduced to a whole or mixed number, by the fol* 
lowing rule : Divide the numerator by the denominator, and 
the quotient wiU be the whole number. If there be a retnain^ 
der^ write it over the denominator, and annex it to the guo' 
tient, and it wiU form the mixed number required, 

XIV. It is sometimes necessary to change a whole or a 
mixed number to an improper fraction. 

A man distributed 3 dollars among some beggars, giving 
them ^ of a dollar apiece ; how many received the money ? 
TTtat is, in 3 dollars, how many fifths of a doUar ? 

Ekch dollar was divided equally among 5 persons, conse- 
quently 3 dollars were given to 15 persons. That is, 3 dol- 
lars are equal to y of a dollar. 

A man distributed 18^ bushels of wheat among some poor 
persons, giving them \ of a bushel each ; how many persom 
were there f 
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This qaestion is the same as the following : 

In 18| bushelSf how many ^ of a busheif That is, haw 
many 7ths of a bushel? 

In 1 bushel there are ^, consequently in 18 bushels there 
are 18 times 7 sevenths ; that is, ^f *, and f more make ^f *. 
Answer 129 persons. 

Reduce 28^ to an improper fraction. That is, in ^{ 
how many -Jj. 

Since there are || in 1, in 28 there must be 28 times as 
many. 28 times f& are 700, and 17 more are 717. Ans. 

Hence to reduce a whole number to an improper fraction 
with a given denominator, or a mixed number to an improper 
fraction : multiply the whole number by the dentfimnator^ and 
if it is a mixed number add the numeratinr of the fraction, 
and write the result over the denominator. 

XV. A man hired 7 labourers for 1 day, and gave them 
i of a dollar apiece ; how many dollars did he pay the 
whole? 

If we suppose each dollar to be divided into 5 equal parts, 
it would take 3 parts to pay 1 man, 6 parts to pay 2 men, 
&c. and 7 times 3 or 21 parts, that is, ^^ of a dollar to pay 
the whole. V ^^^ dollar are 4} dollars* Ans. 4^ dollars. 

A man bought 13 bushels of grain^ at ^ of a dollar a 
bushel; how many dollars did it come to ? 

I of a dollar are 5 shillings. 13 bushels at 5 shillings a 
bushel, would come to 65 f hillings, which is 10 dollars and 
5 shillings. 

In the first form, 13 times { of a dollar are V of a dollar; 
that is lOf dollars, as before. 

A man found by experience, that one day with another ^ 
his horse would consume \^ of a bushel of oats in a day ; how 
many bushels would he consume in 5 we^s or 35 days ? 

If we suppose each bushel to be divided into 37 equal 
fmrts, he would consume 13 parts each day. In 35 days he 
would consume 35 times 13 parts, which is 455 parts. But 
the paru are 37ths, therefore it is \y = 12 |4- bushels. 
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105 
35 

— w = lajf 

455 

Thw prdodSii k caHed nttdiipfyiHg afrtuiUn tjf a aBJbii 
monger. 

MnUipfy .^ by 4& 

The fraction ff^^ signifies that 1 is divided isto 1S72 
eqfUtl parts, and that 353 of those parts are trsed. ^To mul- 
tiply it by 48, is to take 4^ tknes as rnahy pafl^tk, tlkat is, to 
mnitiply the\ittiiiemor 289 by 48. 

2^ 



1012 

12144 

The product of 353 by 4§ itf 13(44 1 'iftiir wHtt)^ et^ the 
denomkiai^r is VM^ whfieh blAB||^i^ae^l88)fl^f. AiA. 

1*0 niuitiply a Craodon di^B> is to nlidtipfy ttit ntimber of 
parts used ; hence the rule : nudHpiy the numerator and 

itrite fhe product over the dmowimator. 

Note, It is generally most convenient, when the nttmera* 
tor becomes larger than the denominator, to rediifie the frac^ 
tibh to a whole or mixed numbei. 

It iJB Sometimes neceis&cliry to iAuili][^ly k ifi^ixed number. 

Bought 13 tmu of iron, at 97f^ dollars a ton; ufkatdid 
H tome to 7 

In thiii etaiinple the whole liambeir a!tod the fraction must 
be multiplied separately. 13 timea97 are 1361. 141 times 
i4 are. VV» ecfual to 4^; thi» added to 1361 jaakm 1365}4 
doUars. Aas; 
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Operatimu 
14 
13 

1261 182 

^ 1261 + 4}4 = 126514 <loUs. 

Hence, to multiply a mixed number : multiply the whoU 
number tmd the f r fiction separately ; then reduce the fraction 
to a whole or mixed number ^ and add it to the product of the 
whole number. 

XVL We have seen that single things may be divided 
into parts, and that numbers may be divided iuto as many 
parts as they contain units ; that is, 4 may be divided into 4 
parts, 7 into 7 parts, 6lc. It now remains to be shown, how 
every number may be divided into any number of eqpal 
parts. 

If 3 yards of doth cost 12 doUars^ what is thai a yardf 

It is evident that the price of 3 yards rnosi be divided into 
8 equal parts, in order to have the price of 1 yard. Thai it, 
^ of 12 must be founds 

We know by the table of Pythagoras, that 3 times 4 are 
12, therefore ^ of 12, or 4 dollars is the price of 1 yard. 

If 5 yards of cloth cost 45 dollars^ what is that a yard J 

1 yard will cost | of 45 dollars. 5 times 9 are 45, there- 
fore 9 is -^ of 45, or the price of 1 yard. 

The two last examples are similar to the first example 
Art. 9. If we take I dollar for each yard, it will be 5 dol- 
lars^ then one for each yard again, it will be 5 more, and to 
on, until the whole is divided. The question, therefore, is 
to see how many times 5 is contained in 45, and the re«ult 
will be a num*:er that is contained 5 times in 45. 5 is con- 
tained 9 times, therefore 9 is contained 5 times in 45. 'l*hif 
is evident also from Art III. When a nwnber^ therefore, i$ 
to he ditfided into parts, it is done by division^ The number 
to be (Uvided is the dhfidend, the nundnr of parts the di^uur. 
and the quotient is one of the parts. 
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A man owned a share in a bank worth 186 doUars, and 
sold I of it ; haw many dollars did he sell it far T 

136 (2 

Ana. 68 dollars. 

2 is contained 68 limes in 136, theitsfoie 2 thnes 68 are 
136, consequently 68 is ^ of 136. 

A ticket drew a prite of 2,845 dollars, of whltk A owned 
I ; what was his share ? 

2845 (5 

Ans. 569 dollars. 

Since 5 b contained 569 times in 2,845, 5 tiroes 569 are 
equal to 2,845, therefore 569 is | of 2,845. Division may 
be explained, as taking a part of a number. In the above et- 
ample 1 say, ^ of 28(00) is 5(00) and 3(00) over. Thei 
supposing 3 at the leR of 4, 1 say, f of 34(0) is 6(0) an4 
4(0) over. Then | of 45 is 9. Writing all together h 
makes 569, as before. The same explanation will apply 
when tiie divisor is a large number. 

Bought 43 tons qf iron for 4,171 dollars ; how muchtoas 
it a ton 7 

1 ton is ^ part of 43 tons, therefore the prioe of 1 too 
will be j^ part of the price of 43 tons. 

4171 (43 

387 - 

97 dollars. 

301 

301 



Two men A and B traded in company and gained ^16 
doUars, of which A was to have f (tnd 6 1 ; what was the 
share of each 7 

The name of the fraction shows hpw to perform this ex 
ample, f of 456 signifies that 456 must be divided into 8 
equal parts, and 5 of the parts taken. \ of 456 is 57, 5 
times 57 are 285, and 3 times 57 are 171. A's shwe 2S5, 
and B's 171 dollars. 



zvL DIVISION. lea 

4/56 (S 67 

— .3 
57 

5 B^s share 171 doUanu 

A*8 share 285 dollars. 

A man bought 68 barrels of pork for 122^ dollars^ and 
Mold 47 barrels, at the same rate that lie gave for it. Horn 
much did tlte 47 barrels come to ? 

To answer this question it is necessary to find the price 
of 1 barrel, and then of 47. 1 barrel costs ^ of 1224 dol- 
lars, and 47 barrels cost H of it. ^V o^ I^^ » 18. 47 
limes are 18 are 846. Ans. 846 dollars. 

To find any fractional part of a number ^ divide the num- 
her by the denominator of the fraction^ and multiply the quo* 
tient by the numerator. 

A man bought 5 yards of cloth for 28 dollars ; what was 
that a yard? 

^ of 25 is 5, and | of 30 is 6. | of 28 then must be be- 
tween 5 and 6. 

Cases of this kind frequently occur, in which a number 
oannot be divii^^d into exactly the number of parts pro})osed, 
except by taking fractions. But it may easily be done by 
fractions. 

•{ of 25 dollars is 5 dolLirs. It now remains to find } of 
3 dollars. Suppose each dollar divided into 5 equal parts, 
and take 1 part from each. That will be 3 parts or | of a 
dollar. Ans. 5| dollars. •} of a dollar is | of 100 cents, 
which is 60 cents. Ans. $5.60. 

A man had 853 V6. of butter , which he wished to divide 
into 7 equal parts ; how many pounds would there be in each 
part? 

^ of 847 lb. is 121 lb. Then suppose each of the 6 
remaining ))ounds to be divided into 7 equal parts, and take 
I part from each ; that will be 6 parts, or f of a pound. 

853 (7 

I21f lb. Ans. 
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A man haxnng travelled 47 day s^ found that he had traced 
led 1800 miles ; htrtb many miles /lad he traoelled in a day 
an an average? How many miles would he travel in 53 
daySy at that rate f 

In one day he travelled j\ of 1800 miles, and in 53 dayi 
he would travel ^ of it. ^ of 1800 is 38, and 14 over. 
^ of 1 is -^j, ^ of 14 is 14 tinies as much, that is, ^. In 
one day he travelled 38^ miles. In 53 days he would 
travel 53 times 38^ miles. 



1800 (47 38 
141 53 

38U miles in 1 day. 

390 114 
376 190 


53 
14 

212 
53 




14 2014 

+ im 


742 


W = 15« 



Ans. 2029|^ miles in 53 days. 

Hence to divide a number into parts ; divide it by the 
number of parts required^ and if there be a remainder, make 
it the numerator of a fraction^ of which the divisor is the de^ 
nominator, 

N. B. This rule is substantially the same as the riile hi 
Art. X. 

When one part is found, any number of the parts may be 
found by multiplication. 

It was shown in Art. X. that, in a fraction, the denominar 
tor shows into how many parts 1 is supposed to be divided, 
and that the numerator shows how many ofthe parts are used. 
It will appear from the following examples, that the numerator 
is a dividend, and the denominator a divisor, and that the 
fraction expresses a quotient. The denominator shows into 
how many parts the numerator is to be divided. In this man- 
ner division may be expressed without being actually per- 
formed. If the fraction be multiplied or divided, the quo- 
tient will also be multiplied or divided. Hence division may 
be first expressed, and the necessary operations performed on 
the quotient, and the operation of division itself omitted, 
until the last, which is ollen more convenient. Also, when 
the divisor is larger than the dividend, division may be ex 
pressed, though it cannot be performed. 
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A gentleman wishes to divide 23 barrels of jUmt equally 
among 57 families ; how much must lie give them apiece 7 

In this example, the divisor 57 is greater than the divi- 
dend 23. If he had only 1 barrel to divide, he could give 
them only -^ of a barrel apiece ; but since he had 23 bar* 
reis, he can give each 23 times as much, that is, ff of a 
barrel. 

Hence it appears that ^ rightly expresses the quotient of 
23 by 57. 

If it be asked how many times is 57 contained in 23 ? It 
it not contained one time, but |^ of one time. 

If 10 lbs* of copper cost 3 dollars^ what is it per lb, 7 

Here 3 must be divided by 10. -^ of 1 is -jV? ^^^ tV ^^ 
3 must be y^ Ans. -f^ of a dollar, that is, 30 cents. 

At 43 dollars per hhd*, what would be the price of 25 galls, 
of gin? 

25 galls, are f | of a hogshead. To find the price of 1 
gallon is to find ^ of 43 dolls., and to find the price of 25 
galls, is to find H of 43 dolls. ^ of 1 is ^, ^ of 43 is 43 
times as much, tnat is, ||. f| is 25 times as much as ^1^ , 
thstt is, 25 times |f 25 times f| are > Jf ' = 17^^ dolls. 
Ans. 

If 5-4ons of hay cost 138 dolls, what cost 3 tons ? 

3 tons will cost J of 138 dolls. This may be done as fol- 
lows, j^ of 138 is 27}, and 3 times 27|, are 82f dolls. 
Ans. Or, 

Expressing the division, instead of performing it, i of 138 
is >^». I of 138 are 3 times '|S that b, ♦^^ = 82J dolls, 
as before. 

Note. \ of 138 by the above rale is 27f . But the same 
mult will be obtioned, if we say, | of 138 is i|', ibr^^ j* 
are equal to 27|>» 

The process in this Art. is called muU^lyingawholenumr 
her by a fraction. Multiplication strictly speaking is re- 
peating the number a certain number of times, but by exten- 
sion, it is made to apply to this operation. The definition 
of multiplication, in its most extensive sense, is to take one 
number, as many limes a* one is contained in another man' 
her. Therefore if the multiplier be greater than 1, the pro- 
duct will be greater than the multiplicand ; but if the multi 
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p!ier be only a part of 1, the product wifi be only a part of 
the multiplicand. 

Ic was observed in Art. IIL that when two whole numliers 
are to be multiplied together, either of them may be made 
the multiplier, without affecting the result. In the same 
manner, to multiply a whde number by a fraction, is the 
same as to multiply a fraction by a whole number. 

For in the last example but one, in which 43 was multi- 
plied by 14, % and 43 were multiplied together, and the 
product written over the denominator 63, thus ^H^* The 
same would have been done, if |f had been miHtiplied b; 
43. 

In the last example also, 138 was multiplied by |. The 
result would have been the same if |> had been multiplied by 
138. 

This may be proved directly. 

It is required to find |f of 43. H ^f I is U, H o^ ^^ 
must be 43 times as much, that is, 43 times ff, or '|^-p = 
17/j« So also 4 of 1 is j^, I of 138 must be 138 times as 
much, that is, 138 times |, or «|* = 82J. 

Hence to mvUiply a fraction by a. whole number, or a whale 
number by a fraction ; multiply the whole number and the mh 
merator of the f reunion together ^ and write the product over 
the denominator of the fraction. 

XVII. If 3 yards of doth cost iofa dollar, what is thai 
a yard? 

f are 3 parts. ^ of 3 parts b 1 part Ans. ^ of a dollar. 

A man divided \^ of a barrel of four equally among A 
families ; how much did he give them apiece ? 

If are 12 parts. \ of 12 parts is 3 parts. Ans. ^ of a 
liarrel each. 

This process is dividing a fraction by a whole number. A 
fraction is a certain numW of parts. It is evident that aaf 
number of these parts may be divided into parcels, as weU as 
the same number of wlrale ones. The numerator shows 
how many parts are used ; therefore to divide a fraction, di* 
vide the numerator. 

But it generally happens that the numerator cannot be 
exactly divided by the number, as in the folUowing example* 

A boy wishes to divide iofan orange equally between tw$ 
other boys ; how much must he give them apiece 1 
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If he had 3 onidges to divide, he nitgbt give them I apiece, 
tnd then divide the other into two equ&l parts, and give one 
pari to each, and each would liave 1^ orange. Or he might 
cut them ail into two equal psirts each, which would make 
■ix parts, and give 3 parts to each, that is, | = 1.^, as before. 
But according to the question, he has ^ or 3 pieces, conse- 
quently he may give 1 piece to each, and then cut the other 
into two equal parts, and give 1 part to each, then each uill 
have i and \ of ^. But if a thing be cut into four equal 
parts, and then each part into two equal parts, the whole will 
be cut into 8 equal parts or eightlis ; consequently ^ of ^ is 
^. Each will have i and j- of an orange. Or he may cut 
each of the three parts into two equal parts, and give ^ of 
each part to each boy, then each will have 3 parts, that is |. 
Therefore ^ of | is |. Ans. f. 

A man divided \ of a barrel of flour equally between 2 /o- 
koureri ; what part of the ufhol^ barrel did he give to each 7 

To answer this question it is necessary to find ^ of {« 
If the whole barrel be divided first into 5 equal parts or fifths, 
and then each of these parts into 2 equal |iarts, the whole 
will be divided into 10 equal parts. Therefore, j of ^ is -^^ 
He gave them ^ of a barrel apiece. 

A mar^ owning i of a share in a bank, sold ^ of his part ; 
what part of the whole share did he sell 7 

If a share be first divided into 8 equal parts, and then each 
part into 3 equal parts, the whole share will be divided into 
24 equal parts. Therefore -^ of | is -^^^ and ^ of j- is 7 times 
as much, that is, -^^ Ans. •^-^, 
Or since * = A. I = H» and i of H = ^V 
In the three last examples the division is performed by 
viultiplying the denominator. In general, if the denomina* 
lor of a fraction be multiplied by'2, the unit will be divided 
into twice as many parts, consequently the parts wiH be only 
one half as large as before, and if the same number of the 
amall parts be taken, as was taken of the large, the value of 
the fraction will be one half as much. If the denominator 
be multiplied by three, each part will be divided into throe 
parts, and the same number of the parts being taken, the 
fraction will be one third of the value of the first. Finally, 
if the denominator be multiplied by any number, the parts 
will be so many time» smaller. Therefore, to divide afrac* 
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(ion, if the numerai>or amfioi he divided exacilg h^. ^ divi- 
sor, multiply the denominator by the divisor^ 

A man divided fyofa hogshead of wine into 7 equal parts^ 
in order to put it into 7 vessels ; what part of the whole kogs>^ 
head did each vessel contain 7 

The answer, according to the above rule, is yf ^ • The 
propriety of the answer may be seen in this manner. Sup* 
pose each 16th to be divided into 7 equal parts, the parts wiD 
be l]2ths. From each of the -fj take one of the parts, and 
you will have 5 parts, that is -j^^. 

A man owned -fj of a ship^s cargo ; Imt in a gale the cap* 
tain was obliged to throio overboard goods to the amount of 
^ of the whole cargo. What part of the loss must this man 
sustain ? 

It is evident that he must lose ^ of his share, that is, | 

^ of r^j = Y^T* i o^ tV = th* ^^^ i ™^^ ^ ^ times as 
much, that is, ^V* Ans. ^y, ^^ ^^® whole loss. 

Or it may be said, that smce he owned ^ of the ship, he 
must sustain -fj ^f the loss, that is, -^ of ^. j\ of -J =;: j^j^ 
^ of I =: -fl^, and -f^is 7 times as much, that is, xVi> ^ 
before. 

This process is multiplying one f reunion by another ^ and is 
similar to multiplying a whole number by a fVaction, Art. 
XVI. If the process be examined, it will be found that the 
denominators were multiplied together for a new denomina- 
tor, and the numerators for a new numerator. In fact to take 
a fraction of any number^ is to divide the number by the de- 
nominator, and to multiply the quotient by the numerator. 
But a fraction is divided by multiplying its denominator, and 
multiplied by multiplying its numerator. We have seen in 
the above example, that when two fractions are to be multi« 
plied, either of them may be made multiplier, without affe^^ 
ing the result. Therefore, to take a fraction of a fraction, 
that is, to multiply one fraction by another^ multiply the de^ 
nominators together for a new denominator , and the num^ 
rotors for a new numerator. 

If 7 dollars will buy 5f bushels of rye, hoto much will I 
dollar buy 7 Hmo much will 15 dollars buy 7 

1 dollar will buy 4- of 5f bushels. In order to find 4- of it, 
5f must be changed to eighths. 6^ = y. ^ of y =f ?. 
I dollar will buy || of a busheL 15 doUara will buy 15 
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times as much. 15 times |J=: ^/g^ = liff. Ans. Ilf| 
bushcJs. 

If V6 bbls. of beef cost 95} dollars, what mil 25 bbls, 
cost ? 

1 bbl. will cost ^ of 95|. dollars, and 25 bbls. will cost ^^ 
of it. To find this, it is best to multiply first by 25, and then 
divide by 13. For f f of 95J is the same as yW of 25 time* 
95J. 

Operation. 

95 J X 25 = 2396 J. 2396J (13 



184^^\ 



13 

109 
104 

56 

62 ^ 

4J = y. Ans. 184^ dolls. 

in this exaipple I divide 2396j^ by 13. I obtain a quo- 
tient 184, and a remainder 4|-, which is equal to y • Then 
V^ivided by 13, gives ^^f which I annex to the quotient, 
and the division is completeid. 

I'he examples hitherto employed to illustrate tthe division 
of fractions, have been such as to require the division of the 
fractions into parts. It has been shown (Art. XVI.) that 
the division of whole numbers is performed in the same man- 
ner, whether it be required to divide the number into parts, 
or to find how many times one number is contained in 
another. It will now be shown that the same is true with 
regard to fractions. 

At 3 dollars a barrel, how many barrels of cider may be 
bought for 8| dollars ? 

The numbers must be reduced to fifths, for the same rea- 
son that they must be reduced to pence, if one of the num- 
bers were given in shiilinga and pence. 

3 = y , and Sj- == V* ^^ many times as y are contain- 
ed in Vi ^^^^ i^, as many times as 15 are contained in 43, so 
many barrels may be bought. 

Expressing the division fj- = 2||. Ans. 2|| barrels. 
Tliis result agrees with the manner explained above. For 
^^ was reduced t<» fifths, and the denominator 15 was formed 
bv nmlripivin;! tlio donoininator 5 by the divisor 3. 
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How many times is 2 contcuned in f ? 

2 = y ; 14 is contained in 5, -^ of one time. Tlie same 
result may be produced bj the other method. 

XVIII. We have seen that a fraction may be divided by 
umltiplying its denominator, because the parts are made 
smaller. On the contrary, a fraction may be muItipTied by 
dividing the denominator, because the parts will be made 
larger. If the denominator be divided by 2, for instance, 
the denominator being rendered only half as Targe, the uni 
will be divided into only one half as many parts, consequently 
the parts will be twice as large as before. If the denominator 
be divided by 3, the unit will be divided into only one third 
as many parts, consequently the parts will be three times as 
large as before, and if the same number of these parts be 
taken, the value of the fraction will be three times as great, 
and so on. 

If I lb, of sugar cost \ of a dollar ^ what will 4 lb. cost ? 

If the denominator 8 be divided by 4, the fraction becomes 
} ; that is, the dollar, instead of being divided into 8 parts, 
is divided into only 2 parts. It is evident that halves are 4 
times as large as eighths, because if each half be divided into 
4 parts, the parts will be eighths. Ans. ^ ddl. 

If it be done by multiplying the numerator, the answer is 
I, which is the same as ^, for f = 1, and ^ of | = •(. 

If 1 lb, of Jigs cost -^ of a dollar, what wiH 7 lb. cost T 

, Dividing the denominator by 7, the fraction becomes -J. 
Now it is evident that fourths are 7 times as large as twenty- 
eighths, because if fourths be divided into 7 parts, the parts 
will be twenty-eighths. Ans. \ dolls. 

Or multiplying the numerator, 7 times -^j is J|. Dut \ 
= -fff^ and I = |j>, so that the answers are the same. 

Therefore, to muUipfy a fraction, divide the denominator^ 
when it eon be done without a remainder. 

Two ways have now been found to multiply fnetionB, and 
two ways to divide them. 

To multiply a fraction ) "^ -^ ( The numerator. Art. 15. 
To divide a fraction ) i?j •&* ( The denominator. Art. 17. 

To divide a fraction ) . • jj ( The numerator, Art. 17. 
To multiply a fraction | C§ -g ( The dftmminatoi\ Art. 18. 
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XIX. We observed a remarkable circumstance in the 
last article, viz. that 1 = 1 and i= f^. This will be fou/id 
very important in what follows. 

A man having a cask of laine^ sold ^ of it at one time^ nd 
\ of it at another, how much had he left 7 

I and \ cannot be added together, because the parts are 
of different values. Their sum must be more than f , and 
less than f or 1. If we have dollars and crowns to add to- 
gether, we reduce them both to pence. Let us see if these 
fractions cannot be reduced both to the same denomination. 
Now i = I = f = I, &,c. And J = | = ^, &c. It ap- 
pears, therefore, that they may both be changed to sixths. 
^ = I and ^ = f , which added together make {. He had 
sold f and had j- lefL 

A man sold j of a barrel of four at one time, and 1j at 
another, how much did he sell in the whole ? 

Fifths and sevenths are different parts, but if a thing be 
first divided into 5 equal parts, and then those parts each into 
7 equal parts, the parts will be thirty-fifths* Also if the 
thing be divided first into 7 equal parts, and then those parts 
each into 5 equal parts, the parts will be thirtyfifths. 
Therefore, the parts will be alike. But in dividing them 
thus, 4 will make f^, and f will make |^, and the two added 
together make -f}-, that is, 1/y. Ans. l-^-^ barrel. 

When the denominators of two or more fractions are alike, 
they are said to have a common denominator. And the pro* 
cess by which they are made alike, is called reducing them 
to a common denominator. 

In order to reduce pounds to shillings, we multiply by 20, 
and to reduce guineas to shillings, we multiply by 28. In 
like manner to reduce two or more fractions to a common 
denominator, it is necessary to find \i hat denomination they 
may be reduced to, and what number the parts of each must 
be multiplied by, to reduce them to that denomination. 

If the denominator of a fraction be multiplied by 2, it is 
the same as if each of the parts were divided into 2 equal 
parts, therefore it will take 2 parts of the latter kind to make 
1 of the former. If the denominator be multiplied by 3, it is 
the same as if the parts were divided each into 3 equal parts, 
and it will take 3 parts of the latter kind, to make I of the 
former. Indeed, whatever number the denominator be mul- 
tiplied by, it is the same as if the parts were each divided 
into so many equal parts, and it will take so many parts of 
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rim latter kind to make 1 of the former. Therefore, to find 
what the purts must be muhiplied by, it is necessary to iiiui 
what the denominator must be multiplied by to produce the 
denominator required. 

The common denominator then, (which must be found 
first) must be a number of which the denominators of all the 
fractions to be reduced, are factors. We shall always find 
such a number, by multiplying the denominators together. 
Hence if there arc only two fractions, the denominators be- 
ing multiplied together for the common denominator, the 
psrts of one fraction must be multiplied by the denominator 
of the other. If there be more than two fractions, since by 
multiplying all the denominators together, the denominator 
of each will be multiplied by all the others, the parts in each 
fraction, that is, the numerators must be multiplied by the 
denominators of the other fractions. 

In the aborc example to reduce 4 ^^^ y to a common de- 
nominator, 7 times o are 35 ; 7 is the number by ^hich the 
first denominator 5 must be multiplied to produce 35, and 
conse(|uently the number by which the numerator 3 must be 
multiplied. 5 is the number, by which 7, the second denomi- 
nator, must be multiplied to produce 35, and consequent)} 
the number by which the numerator 4 must be multiplied. 

N. B. It appears from the. above reasoning, that if both 
the numerator and denominator of any fraction be multiplied 
by the same number, the value of the fraction will remain 
the same. It will follow also from this, that if both numera* 
tor and denominator can be divided by the same number, 
without a remainder, the value of the fraction will not be 
altered. In fact, if the numerator be divided by any num- 
ber, as 3 for example, it is taking ^ of the number of parts ; 
then if the denominator be divided by 3, these parts will be 
made 3 times as large as liefore, consequently the value will 
be the same as at first. This enables us frequently, when a 
fraction is expressed with large numbers, to reduce it, and 
express it with much smaller numbers, which oflen saves a 
great deal of labour in the operations. 

Take for example \^. Dividing the numerator by 5, we 
take j of the parts, then dividing the denominator by 5, the 
parts are made 5 times as large, and the fraction becomes ^, 
the same value as -^f . This is called reducing fractions to 
lower terms* Hence 

To reduce a fraction to lower terms, divide both the nume' 
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r^ar and dekominator by any number that witt dimdt them 
both without a remainder. 

Note. This gives rise to a question, how to find the divi- 
Bors of numbers. These mayfreqiicntly.be found by (rial. 
The question will be examined liereaftcr. 

A man bought 4 pieces of cloth, the first contained 2J?| 
yards ; the second 28 ^^ ; the third 'M-^j ; and the fourth 
17 J. How many yards in the whole 7 

The fractional parts of these numbers cannot be added to- 
gether until they are reduced to a common dcnommator. 
Hut before reducing them to a common denominator, I ob- 
serve that some of them may be reduced to lower terms, 
which will render it much easier to find the common denom- 
inator. In 5 the numerator and denominator may both be 
divided by 2, and it becomes ^. -^^ may be reduced to J, 
and y^j to K I find also that halves may be reduced to 
fourths, thertjfore I have only to find the common denomina- 
tor of the liirce first fractions, and the fourth can be reduced 
to the same. 

Multiplying the denominators together IJ X 4 X >^ = f>0. 
The common denominator is 61). Now 3 is multiplied by 
4 and by 5 to make 60, therefore, the numerator of § must 
be multiplied by 4 and by 5, or, which is the same thing, by 
2 ), wliicli makes 40, f := ^%, In |, the four is multiplied 
by 3 and 5 to make 60, therefore these are the numbers by 
wliich the numerator 3 must be multiplied. ^ zn Jl^. In the 
fraction j, the 5 is multiplied by 3 and 4 to make 60, there- 
fore these are the numbers by which the numerator 1 must 
be multiplied. I =: |J. \ = ig. These results may be veri- 
fied, by taking J, |, and J of 60. It will be seen that \ of 
dO is 20, the product of 4 and 5 ; ^ of 60 is 15, the product 
cf 3 and 5 ; and ^ of 60 is 12, the product of 3 and 4. 
Now the numbers may be added as follows : 

23J z=23i = 23J| 45 

28-,«, = 28^ = 28J^ 40 . . 

37,^3 = 37i = 371-3 12 

I7i = \li% 3U 

Ans. 107yV yards. 127 VV = -rV 

1 add together the fractions, which make V©' = ^b?^- ^ 

.vrite tha fraction Z^, and add the 2 whol^ ones with the 
oflHsrs. 

15* 
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A man haoing 23f barrels of Jieur^ sold 8^ barrels ; hnw 
many barrels had he left? 

The fractions f and 4 must be reduced to a common de- 
nrmiinator, before the one can be subtracted from the other. 

I = ^^ and 4 = If Therefore 

8f= 8H 

But W is larger than W and cannot be subtracted from it 
To aToid this difficulty, I must be taken from 23 and reduc- 
ed to 21 the, thus, 

2a^f = 22 + 1 J^ = 22|4 

Ans. 14|^ yards, 
ff- taken from |f leaves |^. Then 8 from 22 leaves 14. 
Ans. 14f^ yards. 

From the above examples it appears that in order to add 
or subtract fractions^ when they have a common denominator , 
we must add or subtract their numerators; and if they have 
not a common denominator, they must first be reduced to a 
common demmtnator. ' ^ -^ 

We find also the following rule to reduce them to a com- 
mon denominator : multiply all the denominators together^ 
fcr a common denominator , and then multiply each numcror 
tor by cdl the denominators except its oum. 

XX. This seems a proper place to introduce some con- 
tractions in division. 

7jr24 barrels of flour cost 192 dollar s^ what is that a 
barrel ? 

This example may be performed by short division. First 
find the price of 6 barrels, and then of 1 barrel ; 6 barrels 
will cost J of the price of 24 barrels. 

192 (4 

Price of 6 bar. 48 (6 

Price of I bar. 8 dolls. Ans. 

If 56 pieces of cloth cost $7580.72, what is it a piece ? 

First find the price of 7, or of 8 pieces, and then i>f 1 
piece. 7 pieces will cost J of the price of 50 pieces. 
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7580.TO (8 

Price of 7 pieces 947.59 (7 

Price of 1 piece (135^7 Ans. 

Divide $24674 equaUy among 63 men. Haw much wiH 
tach have ? 

Fkit fiad the ehafe of 7 or 9 men, and then of 1 man. 
The share of 7 men wHl he ^ of the whole. The share of 9 
tnen will be | of the whole. 

24674 (9 

Share of 7 men 274If <7 

Share of I man 09I|^ Ans. 

24674 (7 

Share of 9 mea 3624f (9 

Share of I man $391f} Ans. 

In the first case I divide by 9, and then by 7. In dividmg by 
7 there is a remunder of 4|-, which is Y ; this divided by 7 

?iye8 fl* In the second case, I divide by 7 and then by 9. 
n dividing by 9 there is a remainder of 5f, which is y ;* 
this divid^ by 9 gives J^ as before. 

Divide 75345 dollars equaUy 'among 1800 mem, how much 
win each have T 

First find the share of 18 men, which wiU be y^ part of the 
whole, riir P^^ >" found by cutting off the two right hand 
figures and making them the numerator of a fractioD* thust 
753^,.. 

Share of 18 men e753TVt (18 

72 — 

— (41 im Ans. share of 1 man. 
33 
81 

( 15^= VW ; this divide<l by IS is^^. 
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It may be done as follows : 

Share of 18 men 753-j\V (^ 

Share of 3 men 125Hf (3 

Share of 1 man 84l||JJ. Ans. 

In the last case I find the share of 3 men, and then of 1 
ntkan. In dividing by 6 there is a remainder S^^%, which is 
4f^, this divided by 6 gives a fraction ^^ In dividing by 
& there is a remainder 2j^, which is equal to VW» ^^n ^ 
vided by 3 gives a fraction ||4li ^^ the answer is $41 f|^ 
each. 

From these examples we derive the following rule : When 
the divisor is a compound nttmher^ separ€Ue the divisor into 
two or more factors, and divide the dividend by one f tutor of 
the divisor^ and that quotient hy another, and so <m, until 
you have divided by the whole, and the last quotient will be 
the quotient required* 

When there are zeros at the right of the divisor, you may 
cut them off, and as many figures from the right of the divi* 
dend, making the figures so cut off the numerator of a frac- 
tion, and 1 with the zeros cut off, will be the denominatcur ; 
then divide by the remaining figures of the divisor. 

XXI. In Art. XIX, it was observed, that if both the nu* 
merator and denominator of a fraction can be divided by the 
same number, without a remainder, it may be done, and the 
value of the fraction will remain the same. This gives rise 
to a question, how to find the divisors of numbers. 

It is evident that if one number contain another a certain 
number of times, twice that number will contain the other 
twice as many times ; three times that number will contain 
the other thrice as many times, &c. and that if one number is 
divisible by another, that number taken any number of 
times will be divisible by it also. * 

10 (and consequently any number of tens) is divisible by 
2, 5, and 10 ; therefore if the right hand figure of any nuni* 
bcr is zero, the number may be divided by either 2, 5. or 10. 
If the right hand figure is divisible by 2, the number may be 
divided by 2. If the right hand figure is 5, the number m.-i^ 
be divided bv 5. 

iOO (itiid consequently any number of hundreds) is liivsi- 
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Me by 4 ; dierelbre if the two right hand figures taken to- 
gether are dirisible by 4, the number may be divided by 4. 

200 U divisible by 8; therefore if the hundreds are even, 
and the two right hand figures are divisible by 8, the number 
may be divided by 8. But if the hundreds are odd, it will be 
necessary to try the three right hand figures, icbo, being 
even hundreds, is divisil){e by 8. 

To find if a number is divisible by 3 or 9, add together all 
tile figures of the number, as tf they were units, and if the 
mm is dtniible by 8 or 9, the number may be divided by •{ 
or 9. 

The number 387 is divisible by 3 of 9, because 3 -f- 8 
4- 7 :s= 18, which is divisible by both 3 or 9. 

The proof of the above rule is as follows : 10 = 9 4- 1 ; 
30=:3X04-^; 30=i3x9 + 3; 52z=5x9 + 6 + 
2; 180 = 99+1; 200 = 2x99 + 2; 387 = 3x99 + 
8 + 8 X 9 + 8 + 7 = 3x09 + 8x 9 + 3 + 8 + 7. 
That is, in all cases, if a number of tens be divided by 9, the 
remainder will be equal to the number of tens ; and if a 
Dumber of hundreds be divided by 9, the remainder will 
always be equal to the number of hundreds. The same is 
true of thousands and higher numbers. Therefore, if the 
lens, huadreds, thousands, d&c. of any number be divided 
separately by 9, the rematftders will be the figures of that 
number, as in the above example 387. Now if the sum of 
these remainders be divisible by 9, the whole number must 
be so. But as far as the number may be divided by 9, it 
may be divided by 3 ; therefore, if the sum of the remain- 
ders, afier dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers 615, 156, 3846^28572 are divisible by 3» 
because the sum of the figures in the first is 12, in the sec- 
ond 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisible 
by 9, because the sum of the figures in the first is 9, in tlie 
second 18, in the third 18, and in the fourth 27. 

When a number is divisible by botli 2 and 3, it is divisible 
by tlicif product 6. If it is divisible by 4 and 3 or 5 and 3, 
it is divisible by their {iroducts 12 and 15. In fine, when a 
number is divisible by any two or more numbers, it is divisi- 
ble* by their pioduct; no two of which have common factors. 

N. n. To know if a niiiiil)er h divisible by 7, 1 1 , 23, 4m5 
il nnist hi.' lirmiuJ by t.-isd 
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When two or more numbers can be divided by the sanie 
number without a remainder, that number is called theii 
common divisor, and the greatest number which will divide 
them so, is called their greatest common divisor. When two 
or more numbers have several common divisors, it is evident 
that the greatest common divisor will be the product of them 
all. 

In order to reduce a fraction to the lowest terms possible, 
it is necessary to divide the numerator and denominator by 
all their common divisors, or by their greatest common divi- 
sor at first. 

Reduce m to its lowest terms. 

I observe in the first place that both numerator and de- 
nominator are divisible by 9, because the sum of the figures 
in each is 9. I observe also, that both are divisible by 2, 
because the right hand figure of each is so ; therefore they 
are both divisible by 18. But it is most convenient to divide 
by tliem separately. 

7 and 19 hare no common divisor, therefore ^^ eannot be 
reduced to lower terms. 

Tiie greatest common divisor cannot always be found by 
the above method. It will therefore be useful to find a rule 
by which it may always be discovered. 

Let us take the same numbers 126 and 342. 
' 126 is a number of even 18s, and 342 is a number of even 
18s ; therefore if 126 be subtracted fVom 342, the remainder 
216 must be a number of even 18s. And if 126 be sub> 
tracted from 216, the remainder 90 must be a number of 
even 18s. Now I cannot subtract 126 from 90, but since 90 
is a number of even 18s, if I subtract it from 126, the re* 
mainder 36 must be a number of even 18s. Now if 36 be 
subtracted from 90, the remainder 54 must be a number of 
evch 18s. Subtracting 36 from 64, the remainder is 18. 
Thus by subtracting one number from the other, a smaller 
number was obtained every time, which was always a num- 
ber of even 18s, until at last I came to 18 itself. If 18 be 
subtracted twice from 36 there will be no remainder. It is 
easy to see, that whatever be the common divisor, since each 
number is a certain number of times the common divisor, if 
one be subtracted from the other, the remainder will be » 
certain number of times the coqimon divisor, that is, it will 
have the same divisor as the numbers themselves. And every 
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lime the subtracticm is made, a new number, smaller than 
. the last, is obtained, which has the same divisor ; and at 
length the remainder must •be the common divisor itself:, 
and if this be subtracted from the last smaller number a» 
many times as it can be, there will be no remainder. By 
this it may be known when the common divisor is found. 
It is the number which bein^ subtracted leaves no remainder. 
When one number is considerably larger than the other, 
division may be substituted for subtraction. The remainders 
only are to be noticed, no regard is to be paid to the quo- 
tient 

Reduce the fraction f J^f to its lowest terms* 

Subtracting 330 from 462, there remains 132. 132 may 
be subtracted twice, or which is the same thing, is contained 
twice in 330, and there is 66 remainder. 66 may be sub- 
tracted twice from 132, or it is contained twice in 132, and 
leaves no remainder ; 66 therefore is the greatest common 
divisor. Dividing both numerator and denominator by 66, 
the fraction is reduced to f . 

OperatiofL 
462 (330 330 (66 = 4 

330 

1 402 

330(132 

264 

2 

132(66 
132 — 

2 

• • • ' ' 

From the above examples is derived the following general 
rule, to 6nd the greatest common divisor of two numbers : 
Divide the greater hy the less, and if there is no remainder, 
that nujuber is itself the divisor required ; hut if there is a 
remainder, divide thf divisor hy tlie remainder^ and then di* 
vide the last divisor hy that remainder, and so on, until there 
is no remainder, €tnd the last divisor is the divisor required. 

If there he more than two numbers of which the greatest 
common divisor is to he found ; find the greatest common di^ 
visor of two of them, <md then take thai common divisor and 
one of the other manbers, and find their greatest common di^ 
visor, and so on. 



< 
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Redutt the froeUmi -fif to its bwesi Nrms. 
17 (9 
9 * 
— 1 
9 (8 1 is the greatest oommon divisor tli 

6 - this example. Therefore the fractioii 
-«- 1 catmot be reduced. 
1(1 
1 - 
- I 


XXII. The method for finding the common denomina* 
tor, ^iven in Art. XIX. though always certain, is not always 
th^ best; for it frequently happens that fractions may be 
reduced to a common denominator, much smaller than the 
Due obtained by that rule* 

Reduce f €md ^to a comnum denominator* 

According to the rule in Art. XIX., the comraon denomi- 
nator will be 54, and f = ^^ and f rr ^. 

It was observed Art. XIX., that the common denominator 
may be any number, of which all the denominators are fac- 
tors. 6 and 9 are both factors of 18, therefore they may be 
both reduced to 18ths.}- rr \\y and \ z=i y\. 

When the fractions consist of snvall numbers, Uie least 
denominator to which the fractions can be reduced, may be 
easily discovered by trial ; but when they are large it is more 
difficult. It will, therefore, be useful to find a rule for it ' 

Any number, which is composed of two or more factors, 
is called a multiple of any one of those factors. Thus 18 is 
a multiple of 2, or of 3, or of 6, or of 9. It is also a comr 
man multiple of these numbers, that is, it may be produced 
by' multiplying either of them by some number. The hast 
common multiple of two or more numbers, is the least num- 
ber of which they are all factors. 54 is a common multiple 
of G and 9, but their least common multiple is 18 

Tiie least common deiioniiniitor of two or more fractions 
will be the least common multiple of all the denominators 
tite fractions bein^ previously reduced to their lowest terms. 

One number will always be a multiple of auotlier, when 

Xke. former oontajtt»t all the Colors of the kutcr. 6 = 2 X «^ 

find 9 =: :) x '*\ an i Is :^- 2 y JJ X 3. 18 contains the fac- 

ors -2 and :} of;'., uiul 3 and :i of ;), 54 ~ 2 X 3 X 3 X 3, 



54, which is produced by multiplying 6 aad 9, ooRtains all 

tlieae factors, and one of them, viz. 3, repeated. The rea 
9on why 3 is repeated is because it is a factor of both G ano 
9. By reason of this repetition, a number is produced 3 
tiinns as large as is necessary for the common multiple. 

When the least common multiple of two or more numbers 
19 to be found, if tm*o or more of them have a common fac* 
mr, it may be lefl out of ail but one, because it will be sulfi- 
cient that it enters once into the product 

These factors v.'i]l enter once into the product, and only 
once, if all tie numbers which have common factors be divide 
ed by those factors ; and then the undivided numbers, and 
these quotients be multiplied together, and the product mul- 
tiplied by the common factors. 

If any of the quotients be found to have a common factor 
with either of the numbers, ot with ettch other, they may be 
divided bjf that also. 

Reduce i, i, i, and |, to the least common denominator. 

The least common denominator will be the least comtnon 
multiple of 4, 9, 6,' and 5. 

Divide 4 and 6 by 2, the quotients are 2 and 3. Then 
divide 3 and 9 by 3, the quotients are 1 and 3. Then mul- 
tiplying these quotients, and the undivided number 5, we 
have 2 X 1 X 3 X 5 = 30. ITien multiplying 30 by the 
two common factors 2 and 3, wc have 30 X 2 X 3 = 180, 
which is to1)e the common denominator. 

Now to find how many ISOths each fraction is, take |, |, 
J, and J of 180. Or observe the factors of wrhich 180 waa 
made up in the multiplication above. Thus 2 X 1 X 3 X 
•'> X 2 X 3 =± 180. Then multiply the numerator of each 
fraction by the numbers by which the factors of its denoini* 
nator were multiplied. 

The factors 2 and 2 of the denominator of the first frac- 
tion, were multiplied by 1,3, 3, and 5. The factors 3 and 
3, of the second, were multiplied by 2, 1, 5, and 2. The 
factors 2 and 3, of the third, were multiplied by 2. 1 , 3, •> : 
and 5, the denominator of the fourth, was multiplied by 2, 
2, 1, 3, and 3. 

XXIII. If a horse will eat ^ of a ushel of oats in a 
day, how long will 15! bushels last him ? 

Tn this question it is required to find how many tlmeb \ 

16 
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of a bnshel is contained in 12 bushda. la 12 there are y, 
therefore 12 busheis will last 36 days. 

At \ of a doUar a bushcl% how many bushels of com may 
be bought for 15 dollars 1 

First find how many busheis might be bought at \ of a 
dollar a bushel. It is evident, that each dollar would buy 5 
bushels ; therefore 15 dollars would buy 15 times 5, that is, 
75 bushels. But since it is j^ instead of ^ of a doUar a 
bushel, it will buy only \ as much, that is, 25 bushels. 

This question is to find how many times i^ of a dollar, are 
contained in 15 dollars. It is evident, that 15 must be reduc- 
ed to 5ths. and then divided by 3. 

15 



75 (3 

25 bushels. 
The above question is on the same orinciple as the fol* 
lowing. 

How much com, at 5 shillings a hushd^ maybe bought for 
23 dollars 7 

The dollars in this example must be reduced to shillings, 
before we can find how many times 5 shillings are contain- 
ed in them ; that is, they must be reduced to 6ths, before we 
can find how many times { are contained in them. 

23 
6 

• 138 (5 



Ans. 27j bushels. 
23 =: '|« and f are contained 27J times in 'J*. 
If 7j yds. of cloth will make 1 suit of clothes^ how many 
suiH will 48 yards make ? 

If the question was given in yards and quarters, it is evi- 
dent both numbers must be reduced to quarters. In this 
iiistanco then, they must be reduced to 8ths. 

7^ = V and 48 = ^* 
384 (59 
354 — 

(>Jf suits. Ans. 

30 
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III the three last exaiiH>l6B, the purpose is to find ]iow 
many times a fraction is contained in a whole number. This 
J8 dividing a whole number by a fraction, for which we fmd 
the following rule : Reduce the dividend to the same denofni" 
nation as the divisor, and then divide by the numerator of 
the fraction* 

Note. If the divisor is a mixed number, it must be re- 
doced to an improper fraction. 

N. B. The above rule amounts to this ; multiply the div» 
idend by the denominator of the divisor j and then divide the 
product by the numerator. 

At \ of a dollar a bushel, how many bushels of potatoes 
may be bought for i of a dollar. 

\ is contained in } as many times as 1 is contained in 3. 
Ans. 3 bushels. 

If -^^ of a ton of hay will keep a horse 1 month, how 
many norses will -f^ of a ton keep the same time ? 

, ^ are contained in ^^ as many times as 3 are contained 
in 9. Ans. 3 horses. 

At ^ of a dollar a pound, how many pounds of Jigs may 
be bought for i of a dollar ? 

5ths and 4tl^ are different denominations ; before one can 
be divided by the other, they must be reduced to the same 
denomination ; that is, reduced to a common denominator. 

I = ^ and ^ = If. ^ are contained in H as many 
tiroes as 4 are contained in 15. Ans. 3} lb. 

At 7^ dolh. a yard, how many yards of cloth may be 
bought for 571 dollars ? 

ii = V and 57f = '^t^'. 5ths ami 8ths are different de- 
nominations ; they must, therefore, be reduced to a common 
denominator. 

3/ = 004 and ^^ = «JJ^ 

2305 (304 
2128 

7^^ yards. 

177 
From the above examples we deduce the following rule, 
for dividing one fraction by another : 

if the fractions are of the same denomination, divide the 
itinncrator of the dividend by the numerator of the divisor. 

If tite fractions are of different denominations, they must 
first hr reduced to a common denominator. 
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If either or both &f the numbers are mixed numbers, they 
^must Jirst he reduced to improper fractions. 

Note. As the oommoii denominttor itself n not used in 
the operation, it is not necessary actually to find it, bat only 
to multiply the numerators by the proper numbers to reduce 
them. By examining the above examples, it will be found 
that this {Mirpose is elected, by multiplying the numerator 
of the dividend by the denominator of tkt dimsar^ and the 
denominator of the dividend by the numerator of the divismr. 
Thus in the third example ; multiplying the numerator of j^ 
by 5 and the denominator by 1, it becomes y, which reduc- 
ed is 3| pounds as before. 

XXIV. A owned \ of a ticket^ which drewaprive. A^s share 
nfihe money was 567 dollars. What was the whole prize f 

f of a number make the whole number. Therefore the 
whole prize was 5 times A's share. 

5 



Ans. 5?S35 dollars. 
I m-a^h^^x Itli of at noj i m ^pr 13( doBars; what 
Wits it a ir^t f 

f make the whole, therefore the whole ton cost 7 ttmes 1^. 

r 

Ans. 95f dolls. 

A man bought f^ of a ton of iron for 40 doUats ; whmt 
was ft a ton T 

fy are 5 times as much as j\. If fj cost 40 dollars, A 
must cost I of 40. J of 40 is 8, and 8 is ^ of 96. An* 
06 dollars. 

A man bought i of a ton of hay for 17 dollars ; what 
was it a ton ? 

i are 3 times as much as }. Since 4 cost 17 dollars, J 
must cist J of 17, Mid | must cost | of 17. 

17 (3 or multiplying first by 17 

the denominator 6 

55 _ 

5 85(3 

Ans. 28^ dolls. 28| dolls. 
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If 4| firknu of butter cost 33 dollars, what is thai a Jir- 
kin ? 

4| = y. First we must find what | costs, j is j*, pari 
of V» therefore J will cost ^'j of 3^)5 dollars, and | will coal 
^ of 33 dollars. 

33 
5 

165('i-:5 
154 — 

74J = 7i dollars. 

U 

The six last examples are evidently of the same kind. In 
all of thetai a part or several parts of a number were given to 
find the wliole number. They are exactly the reverse of the 
examples in Art. XVI. If we examine them still farther, 
we shall find them to be division. In the last example, if 4 
firkins instead of 4| had been given, it would evidently be 
division ; as it is, the principle is the same. It is therefore 
dividing a whole number by a fraction ; the general rule is, 
to fini the value of one part, and then of the wfwle. To 
find the value of one part, divide the dividend by the numc' 
rotor of tite divisor ; and then to find the whole number, 
multiply the part by the denominator* 

Or, according to the two last examples, multiply the divi- 
dend by the denominator of the divisor, and divide by the 
numerator. 

N. B. This last rule is the same as that in Art. XXIII. 
Tliis also shows this operation to be division. 

Note, If the divisor is a nUzed number^ reduce it to an 
improper fraction. 

If \ of a yard of cloth cost ^ of a dollar, what will a 
yard cost ? 

It is evident that the whole yard will cost 5 times f , which 
is V = ^ dollars. 

If ^ of a yard (if cloth cost i of a dollar^ what is that a 
yard ? 

If I cost I, 4 must cost i of f ; ^ of | is /^ ; ^^ being 
f, 7 times ^ or |f = l^ dollars must be tbie price of • 
yard. 

16 • 
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If 3; barrtU of jlour cost 23f doUari, wkni is thai « 
karrtl ? 

3| = V »n<i 23f = ' t'- If V of a barrel cost »f » t)f 
a dollar, } of a barrel will cost ^^ off*. ^^ ^^ 'f *■ 
fSI- iH ^^^^S i of ^^^ P>'^<^ of 1 barrel, 8 times ^f wiO 
be the price of a. barrel. 8 dmes ^f| = ^/> = 6^ dol- 
lars. Ans. 6/^*j dollats per barrel. 

The three last examples are of the same kind as those 
which precede them ; the only difference is, that in these, 
the part which is given, or the diyidend, is a fraction or 
mixed number. 

In this case the dividend, if a minted number, must be re- 
duced to an improper fraction ; then in order to divide the 
dividend by the numerator of the divisor, it w^l generally be 
necessary to multiply the denominator of the dividend by 
the numerator of the divisor. 

From this article and the preceding, we derive the foUoir- 
ing general rule, to divide by a fraction, whether the di- 
vidend be a whole number or not : Multiply the ditfidend by 
ike denominator of the divisor, and divide the product by fie 
numerator. If the divisor is a mixed number, it muit be 
changed to an improper fraction. 



DECIMAL FRACTIONS. 

XXV. We have seen that the nine digits may be made 
to express differeift values, by putting them in different 
places, and that any number, however large, may be ex- 
prefsed by them. We shall now see how they may be made 
to express numbers less than unity, (that is, fractions,) in the 
same manner as they do those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are called tenths, and ten of them make 1, in the 
same manner as ten units make 1 ten, and as ten tens make 
I hundred, d&c In the common way, 3 tenths is written 
1^, and 47 and 3 tenths is written 47y^,r. Now if we assign 
a place for tenths, as we do for units, tens, dz>c. it is evident 
that they may be written without the denominator, and they 
will be always understood as tenths. It is agreed to wrke 
tenths at the right hand of the units, separated from tfaam h^ 
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a point (.). Hitherto we have been accustomed to consider 
tiie right hand figure as expressing units ; we still consider 
unit9 as the starting point, and must therefore make a mark, 
m order to show which we intend for units. Thus 47/^. 
47 signifies 4 tens and 7 units ; Ihen if we wish to write y^^, 
we make a point at the right of 7, an4 then write 3, thus, 
47.3. This is read forty-seven and three tenths. 

Again, suppose each tenth to be divided into ten equal 
parts : the whole unit will then be divided into one hundred 
equal parts. But they were made by dividing tenths into 
ten equal parts, therefore ten hundrefths will make one 
tenth. Hundredths then may with propriety be written at 
the right of tenths, but there is no need of a mark to distin- 
guish these, for tbe place of units being the starting point, 
when that is known, all the others may be easily known. 

7j^ is written 7.04. 83.57 is read 83 and -^ and j^j^, 
or since rfi^ =z ^^ we may read it 83 /^j^, which is a shorter 
expression. 

Again, suppose each hundredth to be divided into ten 
equal parts ; these will be thousandths. And since ten of 
the thousandths make one hundredth, these may with pro- 
priety occupy the place at the right of the hundredths, or the 
third place from the units. 

It is easy to see that this division may be carried as far as 
we please. The figures in each place at the right, signify- 
ing parts 1 tenth part as large as those in the one at the lei\ 
of it. 

Beginning at the place of units and proceeding towards 
the left, the value of the places increases in a tenfold propor- 
tion, and towards the right it diminishls in a tenfold pro- 
portion. 

Fractions of this kind may be written in this manner, when 
there are no whole numbers to be written with them. ^ 
for example may be written 0.4, or simply .4. j^ may be 
written 0.03 or .03. 1^7 may be written .87. The point 
always shows where the decimals begin. Since the vajue of 
a figure depends entirely upon the place in which it is writ- 
ten, great care must be taken to put every one in its proper 
place. 

Fractions written in this way are called decimal fractions, 
from the Latin word decern, which signifies ten, because they 
increase and diminish in a tenfold proportion. 

It is important to remark that VV = Av = iWf = iVWi- 
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&c. and thatyf^ = ff Jv^ttSJitAc and TTrVir=Tff snju^co"- 
scqiienlly ^j^ + ^-J^ + j-^ + T^^y = iV?n.^y = U.3572. 
Any other numbers may be expressed in the same manner. 
From this it appears that any decimal may be reduced to a 
lower denomination, simply by annexing zeros. Also any 
nurM))er of decimal figures may be read together as whole 
numbers, giving the name of the lowest denomination to the 
whole. 

Thus 0.38752 is actually ^ + rU + titW + 'lA^js + 
iTSiTTiryi ^«t i^ ">ay all be read together tVijWt* thirty-eight 
thousand, seven hundred and fifty-two hundred-thousandths. 
Any whole number may be reduced to tenths, hundredths, 
&c. by annexing zeros. 27 is 270 tenths, 2700 hundredths, 
&c. consequently 27.35 may be read two thousand, seven 
hundred and thirty-five hundredths, VifV** ^^ ^'^^ manner 
any whole number and decimal may be read together, giving 
it the name of the lowest denomination. It is evident that a 
zero at the right of decimals does not alter the value, but a 
zero at the left diminishes the value tenfold. 

It is evident that any decimal may be changed to a com- 
mon fraction, by writing the denominator, which is always 
understood, under the fraction. Thus .75 may be written 
fj^jf, then reducing it to its lowest terms it becomes ^. The 
denominator will always be 1, with as many zeros as there 
are decimal places, that is, one zero for tenths, two fiH 
hundredths &c» 



The following isble exhtbjta the places with their names, 
as &i as ten-mill ionths, together with some examples 



-11 J 

iiilii^iiii 

9 and 7 tenth! 6/, ... 6 .7 

44 and 3 hundiedths 44^^ . . 4 4 .0 3 

50 and 64 hundredths 50^ . . 5 -G 4 

243 and 87 thousandths 243^1^ . 2 4 3 .0 8 7 ... . 
9247 and 204 thousandths 

9247tV^ 9 2 4 7 .2 4 . . . . 
42 and 7 ten-thousandths 

4^iiiirr - - 4 2 .0 7 . . . 
3 and 904 ten-thousandths 

Sxi'.U- . . 3.0 90 4 . . . 

9 tenths tV ■ ■ • -^ 

S thousandths ^j?^^ ... .003.... 

29 hundredths tVit - ■ • -^ ^ 

8 hundred-thousandths niAiiF ■ ■ • 8 . . 
67 milliontha TuA'ainr ■ ■ • .000067. 

3064 ten-mil!ionths TjHJkn • ■ - -0003004 

In Federal money the parts of a dollar are adapted to the 
decimal division ot the unit. The dollar being the unit, 
dimes are tenths, cents are hundredths, and mills are thou' 
sanilths. 

For example, 2.') dollars, 8 dimes, 3 cenla, 7 mills, are 
written ^25.837, that is, SiiyVTnr dollars. 

XXVI. A man purchased a card of teood for 7 duSari, 
3 dimes, 7 cents, 5 mills, Hint is, S7.375 ; a gallon nfmiilas' 
ics Jor $0.43 ; 1 lb. of cqffie for ftO.27 ; a firkin of but- 
tcT lor §8; n gnllon of brandy f,r 80.875; avd 4 ege> 
for S0.03. How much did tlu.y all come to ' 

It is easy to see that dollars mu^ft be added to dollars, 
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dimes to dimes, cents to cents, and mHls to mills. They 
may be written down thus : 

$7,375 

0.430 

0.270 

8.000 

0.875 

0.030 



Aas. $10,980 

A man bought 3^ harreh of jUmr at one time^ ^j^ bar* 
rels at another, rf^^ barrel at a third, and 15yVA ^ ^ 
fourth. JIow many barrels did he buy in the whole f 

These may be written without the denominators, as fol- 
lows : 3.3 barrels, 8.63 barrels, .873 barrel, 15.784 barrels. 
It is evident that units must be added to units, tenths to 
tenths, &c. For this it may be convenient to write them 
down so that units may stand under units, tenths under tentlis, 
dLC. as follows : 

3.3 
8.G3 

.873 
15.784 



Ans. 28.587 barrels. That is, SS^VW ImotoIs. 

1 say 3 (thousandths) and 4 (thousandths) are 7 (thou- 
sandths,) which I write in the thousandths' place. Then 3 
(hundredths) and 7 (hundredths^ are 10 (hundredths) and 8 
(hundredths) are 18 (hundredths,) that is, 1 tenth and 8 
hundredths. I reserve the 1 tenth and write the 8 hun- 
dredths in the hundredths' place. Then 1 tenth (which was 
reserved) and 3 tenths are 4 tenths, and 6 are 10, and 8 are 
18, and 7 are 25 (tenths,) which are 2 whole ones and 5 
tenths. I reserve the 2 and write the 5 tenths in the tenths' 
place. Then 2 (which were reserved) and 3 are 5, and 8 
are 13, and 5 are 18, which is 1 ten and 8. I write the 8 
and carry the 1 ten to the 1 ten, which makes 2 tens. The 
answer is 28.587 barrels. 

It appears that addition of decimals is performed in pre- 
cisely the same manner as addition of whole numbers. 
Care must be taken to add units to units, tenths to tenths, ^'c 
To prevent mistakes it will generaUy be vtost convenient to 
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mrife them, so thai units may stand under umtst tenths under 
tenths^ S^c. 

tt 18 plain that the operations on decimal fiUcttons are as 
easy as those on whole numbers, but fractions ot' this kind do 
not often occur. We shall now sec that common fractions 
may be changed to decimals. 

A merchant bought 6 pieces of cloth ; the first containing 
\i\ yards, the second 37^, the third 4^, tite fourth 17 J, the 
fifth 19J, and the sixth 42j^. Htno many yards in the 
whole f 

37| 

17J 
I9| 

42J4 
To add these fractions together in the common way, they 
must be reduced to a common denominator. But instead of 
reducing them to a conmion denominator in the usual way, 
we may reduce them to decimals, which is in fact reducing 
them to a common denominator ; but the denominator is of 
a peculiar kind. 

I = ^^, I = ^\. ^ cannot be changed to tenths, but it 
may be changed to hundredths. ^ = y^s* i =^ tV»* I ^^^' 
not be changed to hundredths, but it may be changed to 
thousandths, f = tVcsV* ii ^^^y ^ reduced to hundredths. 
iV = Tf(r» a»d li = iVy. 

Writmg the fractions now without their denominators in 
the form of decimals, they become 

14.6 
37.6 
4.25 
17.75 
19.375 
42.G5 



Ans. 136.125 yards or 126 ^^^= 136} yards. 

Common fractions cannot always be changed to decimals 
so easily as those in the above example, but since there will 
be frequent occasion to change them, it is necessary to find 
a principle, by which it may always be done. 

A man divided 5 bushels of wheat equally among 8 per* 
sons : how much did he give them apiece ? 
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He gave them f- of a bushel apiece, expressed in the form 
of comiuoa frtctions ; but it is proposed to ei^ress it in de- 
cirnals. 

1 first suppose each bushel to be divided into 10 equal 
parts or tenths. The' five bushels make f {• I perceive tha; 
I ca^inot divide \% into exactly 8 parts, therefore I suppose 
each of these parts to be divided into 10 equal parts ; these 
parts will be hundredths. 5 = { }£. But 500 cannot be di- 
vided by 8 exactly, therefore I suppose these parts to )>e 
divided again into 10 parts each. These parts will be thou- 
sandths. 5= f^^J. 5000 may be divided by 8 exactly, \ 
of f ^ is yVtfV» or .625. Ans. .625 of a bushel each. 

Instead of trying until I find a number that may be ex- 
actly divided, I can perform the work as I make the trials. 
For instance, I say 5 bushels are equal to f^ of a bushel. \ 
of ff is -^, and there are -^^ left to be divided into 8 parts. 
I then suppose these 2 tenths to be divided into ten equal 
parts each. They will make 20 parts, and the parts are 
hundredths. ^ of y\%^ ore yl^, and there are j^-^ lefl to be 
divided into 8 parts. I suppose these 4 hundredths to be 
divided into 10 parts each. They will make 40 parts, and 
the parts will be thousandths. ^ of y^^ is tAtp Bringing 
the parts /j, -^^ and y/,^ together, they make -///, or .^^ 
of a bushel each, as before. 

The operation may l^ performed as foUows : 

50 (8 

48 

.625 

20 

10 

40 
40 



I write the 5 as a dividend and the 8 as a divisor. Then 
I multiply 5 by 10, (that is, I annex a zero) in order to re- 
duce the 5 to tenths. Then \ of 50 is 6, which I write in 
the quotient and place a point before it, because it is tenths. 
There is 2 remainder. I multiply the 2 by 10, in order to 
reduce it to hundredths. ^ of 20 is 2, and there is 4 re- 
mainder. I multiply the 4 by 10, in order to reduce it to 
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thousandths. { of 40 is 5. The answer is .625 busheiji 
each, as before. 

In Art. X. it was shown, that when there is a remainder 
after division, in order to complete the quotient, it must be 
written over the divisor, and annexed to the quotient This 
fraction may be reduced to a decimal, by annexing zeros^ 
and continuing the division. 

Dfbidb 57 barrels of iUmr equally among 16 men. 

48 

3.5625 barrels each. 

90 

80 

100 
06 

40 
32 

80 
80 



in this example tha answer, according to Art X., is 3f\ 
bushels. But instead of expressing it so, I annex a zero to 
the remainder 0, which reduces it to tenths, then dividing, I 
obtain 5 tenths to put into the quotient, and I separate it 
from the 3 by a point. There is now a remainder 10, which 
[ reduce to hundredths, by annexing a zero. And then I 
divide asaiuy and so on, until there is no remainder. 

The first remainder is 9, this is 9 bushels, which is yet to 
be divided among the 16 persons ; when I annex a zero I 
reduce it to tenths. The second remainder 10 is so many 
tenths of a bushel, which is yet to be divided among 'the 16 
persons. When I annex a zero to this I reduce it to hun- 
dredths. The next remainder is 4 hundredths, which is yet 
to be divided. By annexing a zero to this it is reduced to 
thousandths, and so on. 

The division in this example stops at ten-thousandths ; the 
reason is, because 10000 is exactly divisible by 16. If I 
take j^g of \%^l% I obtain h^H^, or .5625, as above. 

There are many common fractions whjch require so many 

17 
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Hgures to express their vafue exactly in decimar?, as to 
reixler them very inconvenient. There are many also, ihc 
value of which cannot be exactly expressed in deciriial». 
In most calculations, however, it will be sufficient to use an 
approximate value. The degree of approximation necessary, 
must always be determined by the nature of the case. Fur 
example, in making out a single sum of money, it is com>i- 
dered sufficiently exact if it is right within sometliiug less 
than 1 cent, that is, within less than ^iir o^& dollar. But if 
several sums are to be put together, or if a sum is to be mul- 
tiplied, mills or thousandths of a dollar must be taken into 
the account, and sometimes tenths of mills or ten-tho*)- 
sandths. In general, in questions of business, three or four 
decimal places will be sufficiently exact. And even where 
very great exactnem is required, it is not very often neces- 
sary to use more than six or seven decimal plaeea 

A merchant bought 4 pieces of chth ; the first contained 
28^ yards ; the second 34f ; the third 30^ ; and the fourth 
42^ yards. How manyj^ards in the whole ? 

In reducing these fractions to decimals, they will be suffi- 
ciently exact if we stop at hundredths, since t^o^<^ y&rd is 
only about -J- of an inch. 

30 (5 200 (7 100 (15* 700 (9 

.6 .28+ .07— .78 — 

I is exactly .6. If we were to continue the division of |l, 
it would bo .28571, &c. ; in fact it would never terminate ; 
but .28^ is within about one \ of -y^ of a yard, therefore 
sufficiently exact. ^ is not so much as^Vi therefore the 
first figure is in the hundredths' place. The true value is 
•0660, &c., but because ^-^^j^ is more than \ of j J^, I caD 
it .07 instead of .06. \ is equal to .TTT7^ &c. This would 
never terminate. Its value is nearer .78 than .77, therefore 
I use .78. 

When the decimal used is smaller than the true one, it is 
well to make the mark + after it, to show that something 
more should be added, as f = .28 +. When the fraction is 
too large the mark — should be made to show that some- 
thing should be subtracted, as -f-^ = .07 — . 

Thf! numbf^rs to be added will now stand thus : 
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28f =28.60 
34f =34.28 + 
30 ,Jy = 30.07 — 
44 =42.78 — 

Ans. 135.73 yards, or 135/^ 

From the above observations we obtain the following ge- 
neral rule for changing a common fraction to a decimal : An^ 
nex a zero to the nwnerator, and divide it by the denominch 
tor^ and then if there be a remainder^ annex another zero^ 
and divide again, and so on, until there is no remainder, or 
until a fractivn is obtained, which is sufficiently exact for 
the purpose required. 

Note. When one zero is annexed, the quotient will be 
tenths, when two zeros are annexed, the quotient will be 
hundredths, and so on. Therefore, if when one zero is an- 
nexed, the dividend is not so large as the divisor, a zero 
must be put in the quotient with a point before it, and in the 
same manner afler two or more zeros are annexed, if it is 
not yet diviaibie, as many zeros must be placed in the quo- 
tient 

7W men talking of their ages^ one said he was 37j^y^^ 
years old, and the other said he was 64 1-}^ years old. What 
was the difference of their ages ? 

If it is required to find an answer within 1 minute, it will 
be necessary to continue the decimals to seven places, for 1 
minute is sirrwviF of a year. If the answer is required only 
within hours, five places are sufficient ; if only within days, 
four places are sufficient. 

Omi = 64.8620000 
37,^^ =^7.2602313 + 

Ans. 27.59171587 years. 

It 18 evident that units must be subtracted from units, 
'«nths from tenths, &.c. If the decimal places in the two 
numbers are not alike, they may be made alike by annexing 
xeros. After the numbers are prepared, subtraction is per 
farmed precisely as in whole numbers. 
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MuUipUcatian of Deemdb. 

XXVII. How many yards of cloth are there in seven 
pieces, each piece containing 19{ yards 7 
19J = 19.875 

7 



Ans. 139.125 = \m^}i^= 139J yarda. 

N. B. All the operations on decimals are performed in 
precisely the same manner as whole numbers. All the diifi- 
cuhy consists in finding where the separatrix, or decimal 
pointy is to be placed. This is of the utmost importance, 
since if an error of a single place be made in this, their value 
is rendered ten times too large or ten times too small. The 
parpose of this article and the next is to show where the 
point must be placed in multiplying and dividing. 

In the above example there are decimals in the multipli- 
cand, but none in the multiplier. It is evident from what 
we have seen in adding and subtracting decimals, that in 
this case there must be as many decimal places in the pro- 
duct, as there are in the multiplicand. It may perhaps be 
more satisfactory if we analyze it. 

7 times 5 thousandths are 35 thousandths, that is, 3 hun- 
dredths and 5 {housandths. Reserving the hundredths, I 
write the 5 thousandths. Then 7 times 7 'hundredths are 49 
hundredths, and 3 (which I reserved) are 52 hundredths, 
that is, 5 tenths and 2 hundredths. I write the two hun- 
dredths, reserving the 5 tenths. Then 7 times 8 tenths are 
56 tenths, and 5 (which I reserved) are 61 tenths, that is, 6 
whole ones and 1 tenth. I write the 1 tenth, reserving the 
6 units. Then 7 times 9 are 63, and 6 are 69, &c. It is 
evident then, that there must be thousandths in the product, 
as there are in the multiplicand. The point must be made 
between the third and fourth figure from the right, as in 
the multiplicand, and the answer wUl stand* thus, 139.125 
yards. 

Huh. When there are dedmai figures in the muUipU" 
eand only, cut off as many places from the right of the prO' 
duct for decimals, as there are in the multiplicand. 

If a ship is worth 24683 dollars, what is a man^s share 
worth, who owns | of her. 

I = .375 =: iVVt. The question then is, to find WV? of 
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24683 dollars. First .find y^»^ of it, that is, divide it by 1000. 
This is done by colling off three places from the right ^Art. 
XI.) thus 24.t)83, that is, ^4tj%%\, because 683 is a remainder 
and must be written uver the divisor. In fact it is evident 
tjiat J J^ of 24683 is VoW = 24/^. But since this frac- 
tion is thousandths, it may stand in the form of a decimal, 
thus 24.683. 

It is a general rule then, that when we dMde by 10, 100, 
1000, Sfc. which is done by cutiing^i figures from the 
rights the figures so cut off may stand as decimals^ because 
they will always he tenths^ hundredths^ 4*c. 

-f^Vir of 24683 tften is 24.683 and t?,Vv »<" >t will be 375 
times 24.6^. Therefore 24.683 must be multiplied by 

e ^ 24.683 246a3 

375 .375 



123415 123415 

172781 172781 

74049 74049 , 



$9256.125 Ans. $ 9256.125 

This result must have three decimal places, because the 
multiplicand has three. The answer is 9256 dollars, 12 
cents, and 5 mills. But the purpase was to multiply 24683 
by .375, in which case the multiplier has three decimal 
places, and the multiplicand none. We poinled off as many 
places from the right of the multiplicand, as there were in 
the multiplier, and then used ihe multiplier as a whole num- 
ber. This in fact makes the same number of decimal 
places in tha product as there are in the multiplier. 

We may arrive at this result by another mode of reason- 
ing. Units multiplied by tenths will produce tenths ; units 
multiplied by hundredths will produce hundredths ; units 
multiplied by thousandths will produce thousandths, &.C. 

In the second operation of the above example, observe, 
that .375 is ft, «nd yf^, and j^Vtt* then t^^^ «*<" 3 is jA^, 
and T^\^ of 3 is y^Jo, which is ^^^ and j^, set down the 
5 thousandths in the place of thousandths, reserving the r^^. 
Then ^^ of 80 is t|?^, or ^ J^, and 5 times ^ J^ is t\<V, 
and f^if (which was reserved) are -f^, equal to ]^ and y^^. 
Set down the -^ in the hundredth's place, d^c. This shows 
also, that when there are no decimals in the multiplicantl^ 

17 • 



\ 



198 ARITHMETIC. PaH S. 

there mast he as many decimal places in the product as in the 
multiplier. 

It was observed that when a whole number is to be multi- 
plied by 10, 100, &c. it is done by annexing as many zeros 
to the right of the number as there are in the multiplier, and 
to divide by these numbers, it is done by cutting oil' as many 
places as there are zeros in the divisor. When a number 
containing decimals is to be multiplied or divided by 10, lOQ, 
&c. it is done by removing the decimal point as many places 
to the right for multiplication, and to the left for division, as 
there are zeros in the multiplier or divisor. If, for example, 
we wish to multiply 384.785 by 10, we remove the point one 
place to the right, thus, 3847.85, if by 100, we remove it 
two places, thus, 38478.5. If we wish to divide the same 
number by 10, we remove the point one place to the left, 
thus, 38.4785 ; if by 100, we remove it two places, thus, 
3.84785. The reason is evident, for removing the point 
one place towards the right, units become tens, and the 
the tenths become units, and each figure in the number is 
increased tenfold, and when removed the other way each 
figure b diminished tenfold, d&c. 

How much cotton is there in 3^^ bales^ each bale contain^ 
ing 4 J cwt. 

3yV = 3.7 ; 4J = 4.75. 
In this example there are decimals in both multiplicand 
and multiplier. 

4J5 . 
3.7 

3325 
1425 



Ans. 17.575 cwt. 

3.7 is the same as |^, we have to find 4f of 4.75. Now 
^^ of 4.75, we have just seen, must be .475, and f j^ is 37 
times as much. We must therefore multiply .475 by 37. 
which gives 17.575 cwt. 

We shall obtain the same result if we express the whole 
in the form of common fractions. 4.75 1= 4;-^^ = f J^, and 
3.7 = ^. Now according to Art. XVII. -^ of f J| is ^^, 
and fi will be 37 times as much, that is y^ = ^^^Y^ 
= 17.575 as before. 
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In looking over the abora process we find, tktU the turn 
numbers art muUipiied together in the same manner as whole 
numbers, and as $nany places are pointed off for dedmuds in 
the product^ asjhers are in the muUiplieand and muUiplkr 
connted together^ 

It is plain that this must always be the case, for tenths 
multiplied by tenths must produce tenths of tenths, that is 
hundredths, which is two places ; tenths multiplied by hun- 
dredths must produce tenths of hundredths, or thousandths, 
which is three places ; hundredths multiplied by hundredths 
must produce hundredths of hundredths, that is ten-thou- 
sandths, which is four places, d&c. 

What cost Si tons of hay, at $27.38 per ton f 51 = 
6.375. 

37.38 
6.375 



13690 
19166 
8214 
13690 



8147.16750 Ans. 

In this example there are hundredths in the multiplicand, 
and thousandths in the multipNer. Now hundredths multi- 
plied by thousandths must produce hundredths of thoup 
sandths, which is five decimal places, the number found by 
counting the places in the multiplicand and multiplier to- 
getiicr. The answer is 147 dollars, 16 cents, 7 mills, and 
i^g- of a mill. \ 

A man owned .03 of the stock in a hank, and sold .2 of 
kis share. What part of the whole stock did he sell f 

It is evident that the answer to this question must be ex- 
pressed in thousandths, for himdredths multiplied by tenths 
fliust produce thousandths. -^ of i^ are -p^. But if we 
multiply them in the form of decimals, we obtain only one 
figure, viz. 6. In order to make it express -^/^t ^^ ^^^ ^ 
necessary to write two zeros before it, thus, .006. 

.03 



•4 



Ans. .006 of the whole stock. 



i 
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This result is agreeable to the abore rule. 

The fbllowing is the geeeral rule for multiplication, wheu 
there are decimals in either or both the numbers : Multiply 
as in whole nwnberSf mUt paint off as many places from the 
right of the product for decimais^ as there are decwud 
places in the nudtipHeand and muHipUer counted together^ 
If the product does not contain so many places, as many 
zeros must be unitten ai the left, as are necessary to make ty 
the number. 



Division df Decimab. 

XXVIII. A man bought 8 yards of broaddoth for 
875.376 ; how much was it per^ yard 7 

$75,376 
mills. 75376 (8 

72 

0422 mills. 

33 

% 19.423 Am. 

1« 

16 
16 



« • 



In tliis example there are decimals in the dividend only. 

I consider $75,376 as 75376 mUls. Then dividing by 8, 
either by long or short division* I obtain 9422 mUls per 
yard* which is $9<432. Tho answer has the same number 
of decimal places as the dividend. 

Divide 117.54 bushels of com equally among 18 mem. 
How much will each have f 

117.54= 117tVV=: If U*; this divided by 18 gives 

!H=ovWr=c.5a 
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117.54 (18 
108 



a53 



90 

54 
54 



Or we may jmtmom m foHowa. I JMAo 117 by 18, wbkli 
gifes 6, and 9 remainder. 9 whole ones are 90 lenthii and 
S are 95 tenths ; this diFided by 18 gives 5, which must be 
tenths, and 5 remainder. 5 tenths are 50 hundredths, and 
4 are 54 hundredths ; this divided by 18 gives 3, which 
HWist lye 8 hundredths. The answer is 6M ead^ as before. 

If f9H dmUb 7.75 bmrtlt rfjhwr ^fualfy ammg 13 mcit, 
k9mnmdkwUl f&m gim uick if %kem 7 

7.75 (13 
65 



.596 + 

117 



78 



It is evident that Hwy cannot have do much as a barrel 
each. 7.75 = Uf = iHf - I>ivi<iing this by 13, 1 obtain 
^^ and a smsJl remainder, which is not worth noticing, 
since it is only a part of a thousandth of a barreL ^-f^ =s 
JBQQ. C^ we may reason thus : 7 whole ones are 70 tenths, 
and 7 ase 77. tenths. This divided by 13 gives 5, which 
must be tenths, and 12 remainder. 12 tenths are l20 hun- 
dredths, and 5 are 125 hundredths. This divided by 13 
gives 9, which must be hundredths, and 8 remainder. We 
may now reduce this to thousandUis, by annexing a zerOb 8 
hundredths are 80 thousandths. This divided by 13 gives 6, 
which must be thousandths, and 2 remainder. Thotmndths 
will be sufficiently exact in this inslsiiiee, we may therefore 
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omit the remainder. The answer is .506 -^ o^ k barrel 
each. 

From the above examples it appears, that when only tht, 
dividend cotUains decimals^ division is performed as in wkolt 
numbers^ and in the result as many decimal places must b$ 
pointed off from the right, as there are in the dividend. 

Note. If there be a remainder after all the figares have 
been brought down, the division may be carried further, by 
annexing zeros. In estimating the decimal places in the 
quotient, the zeros must be counted with the decimal places 
of the dividend. 

At $6.75 a cord, how many cords of wood moy he h&ught 
for $38 T 

In this example there are cfecimals in the divisor only. 
$6.75 is 075 cents or ^H of a dollar. The 38 dollars must 
also be reduced to cents or hundredths. This is done by 
annexing two zeros. Then as many times as 675 hun- 
dredths are contained in 3800 hundredths, so many cords 
may be bought. 

3800 (675 or 3800 (675 
3375 3375 . 



5ff fiords. 5.63 4~ cords. 



425 ^ 4250 

4050 



2000 
1350 



650 

The answer is 5$^ cords, or reducing the fraction to a 
decimal, by annexing zeros and continuing the divisioo, 
5.62 -|- cords. 

if 3.423 yards of ctoth cost $25, what is that per yard t 

3.423=:3A\V=^4*lf 

The question is, if f ifg- of a yard cost $25, what is that a 
yard ? 

-According to Art. XXIV., we must multiply 25 by 1000, 
that is, annex three zeros, and divide by 3423. 



25000 (3483 «r 25000 (3433 
23961 2;3961 



t7HJ| 7.30 + Ans. 



1030 10390 

10360 



121 

The answer b 87^|||» or reducing the fraction to cents, 
t7.30 per yard. 

If 1.875 yard of doth is sufficient to make a coat : koto 
many coais may be made of 47.5 yards 7 

In this example the divisor is thousandths, and the divi 
dend tenths. If two zeros he annexed to the dividend it 
will be reduced to thousandths. 

47.500 (1.875 or 47500 (1875 

3750 — 3750 

25^VVt ^-33 f 

10000 lOOOO 

9375 9375 



625 6250 

5625 



6250 
5625 



625 

1875 thousandths are contained in 47500 thousandths 
^^iWr times, or reducing the fraction to decimals, 25.33 -f- 
times, consequently, 25 coats, and -^^ of another coat may 
be made from it. 

From the three last examples we derive the following rule * 
When the divisor only contains dtdmalsy or when there are 
wurre decimal places in the divisor than in the dividend, an- 
nez as many zeros to the dividend as the places in the divisor 
exceed those in the dividend, and then proceed as in whole 
mumbers. The answer wiU be whole numbers. 

At $2.25 per gaUon^ how many gallons of wine may he 
bought for $15.375 1 
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In this example the purpose is to find how many times 
$3il5 is contained in $15,375. There sre more decimal 
places in the dividend than in the divisor. Tiie first thing 
that suggests itself, is to reduce the divisor to the same de- 
nomination as the dividend, that is, to mills or thousandths. 
This is done by annexing a zero, thus, $2,250. The ques> 
tion is now, to find how many times 2250 mills are contain- 
ed in 15375 mills. It is not imporlaat whether tiie point 
be taken away or not 

15375 (2250 
13500 



6.83 -\- gals. Ans. 



18750 
18000 

7500 
6750 

750 

Instead of reducing the dirisor to mills or thoasandths, 
we may reduce the cOvidend to cents or hundredths, thus, 
815.375 are 1537 J( cents. The question is now, to find 
how many times 325 cents are contained in 1537.5 cents. 
This is now the same as the. case where there were deci* 
mals in the dividend only, the divisor being a whole num- 
ber. 

1637.5 (225 
1360 

«.«p«* 6.83 4* gals. Ans. as before- 

1875 

1800 



750 
675 

If 8.15 husheh »foats vntt Iceep a Horse 1 wedt, lam many 
weeks will 37.5764 bushds, keep Aim T 

The question is, to find how many times 3.15 is contained 
ki 37.6764. The dividend contains t<m Ihonsandtks. The 

divisor is 31500 ten thousandths. 
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375764 (31500 
31500 



11.9S9 + weeks. Ana. 



607€4 
81500 

sosiyo 

983600 

01400 

oaooo 

284000 
383500 

500 

Instead of redaeifig Uie divirar fo ten-thooflaiidths, we maj 
reduce the divideiid to hundredths* 37.5764 are 3757.64 
hundredths of a bushel. The decimal .64 In this, is a frao- 
tion of an hundredth. 

3.15 are 315 hundredths. Now the question is, to find 
how many times 315 hundredths are contained in 3757.64 
hundredths. 

3757.64 (315 
315 



11.920 -f- weeks. Ans. as before. 

607 
315 

9020 
2835 

014 
G30 

2840 
2835 



From the two last eiamples we derite the following rul4 
for dirision : When the dividend contains mare decimal phrrj 

18 
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than the divisor: Reduce, them both to the same denomina* 
tion, and divide as in wfwle numbers, 

N. B. There are two ways of reducing them to the same 
denomination. First, the divisor may be reduced to the 
same denomination as the dividend, by annexing zeros, and 
taking away the points from both. Secondly, the dividend 
may be reduced to the same denomination as the divisor, by 
taking away the point from the divisor, and removing it in 
the dividend towards the right as many places as there are 
in the divisor. The second method is preferable. 

The same result may be produced by another mode of 
reasoning. The quotient must be such a number, as be- 
ing multiplied by the divisor will reproduce the dividend. 
Now a product must have as many decimal places as there 
are in the multiplier and multiplicand both. Consequently 
the decimal places in the divisor and quotient together must 
hp equal to those in the dividend. In the last example there 
were four decimal places in the dividend and two in the di- 
visor ; this would give two places in the quotient. Then a 
zero was annexed in the course of the division, which made 
three places in the quotient. The rule may be expressed as 
follows : 

Divide as in whole numbers, and in the result point off as 
many places for decimals as. those in the dividend exceed 
those in the divisor. If zeros are annexed to the dividend, 
count them as so many decimals in tJie dividend. If there are 
not so many places in the result as ere required^ they must be 
supplied by uniting zeros on the left. 

Division in decimals, as well as in whole numbers, may 
be expressed in the form of common fractions. 

What part of .5 is .3 ? Ans. |. 

What part of .08 is .05 ? Ans. f 
. What part of .19 is .43 ? Ans. ^. 

What part of .3 is .07? 

I'o answer this, .3 must be reduced to hundredths. .3 is 
30, the answer therefore is -y^. 

What part of 14.035 is 3.8 ? 

3.8 is 3.800, the answer therefore is fV^ftV 

In fine, to express the division of one number by another, 
Vftten either or both contain decimals, reduce them both to thi 
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lowest demomnaHon tnmtianed in either, and then write the 
divisor under the dividend, as if they were whole numbers. 



>^ Circuktiing Decimals. 

XXIX. There are some common fractions which cannot 
be expressed exactly in decimals., If we attempt to change 
^ to decimals for example, we find .3333, &.c. there is always 
a remainder 1, and the same figure 3 will always be repeated 
however far we may continue it. At eacli division we ap- 
proximate ten times nearer to the true value, and yet we can 
never obtain it. ^ = .16G6, &.c. ; this begins to repeat at 
the second figure, -^j = .545454, 6lc. ; this repeats two 
figures. In the division the remainders are alternately 6 
and 5. -^ = .168169, 6lc. ; this repeats three figures, 
and the remainders are aUernately 56, 227. and 272. Some 
do not begin to repeat until after two or three or more 
places. It is evident^that whenever the same remainder re- 
curs a second time, the quotient figures and the same remain- 
ders will repeat over again in the same order. In the last 
example for instance, the number with which we commenc- 
ed was 56; we annexed a zero and divided; this gave a 
quotient 1, and a remainder 227 ; we annexed another zero, 
and the quotient was 6, and the remainder 272 ; we annex- 
ed another zero, and the quotient was 8, and the remainder 
56, the number we commenced with. If we annex a zero 
to this, it is evident that we shall obtain tlie same quotient 
and the same remainder as at first, and that it will continue 
to repeat the same three figures for ever. 

It is evident that the number of these remainders, and 
consequently the number of figures which repeat, must be 
one less than the number of units in the divisor. If the 
fraction is j, there can be only six different remainders; 
after this number, one of them must necessarily recur again, 
and then the figures will be repeated again in the same or- 
der. 
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Wheaerer we find that a fractioB begins to repeat, we 
may write out as many places as we wish to retain, witfaoiit 
the troable ^ dividing. 

As it is impossible le express the tahie of saeh a fraction 
by a decimal exactfy, rules have b^en invented by which 
cfiefaiieM may be perferaied on them, with nearly as much 
aeeoracy as if they could be expr es sed ; but as they are long 
«id tedious, and seldom used, I shall not notice them. Su^ 
ieient accuracy may always be attained without them. 

I riudl show, however, how the true value of them may 
always be found in common fractions. 

The fractioB ^ reduced to a decimal, is .1111 . • • dziC. 
Thereferoy if we wish to change this fraction to a comoxm 
fraction, instead of calling h y^* iW» ^ iV^> ^^^^ ^iD be 
a value' too small, whatever number of figures we take, we 
most call it ^ This is exact, because it is the fraction 
%yhtch produces the decimal. If we have the fraction .2222 • • 
&c. it is plain that this is twice as much the other, and mu^. 
be called f. If f be reduced to a decimal, it produces .2222 

. ^c If we have .3333 . . &.c. this being three times as 
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much as the first, is | = ^. If i be reduced to a decimal, it 
produces .•}333 . . &c. It is plain, that whenever a single 
figure repeats, it is so many ninths. 

Change .4444 &.C. to a common fraction. Ans. }. 
' Change .5555 &c. to a common fraction. 

Change .6666 dtc to a common fraction. 

Change .7777 d&c. to a common fraction. 

Change .9999 dtc. to a common fraction. 

Chaflge .5333 drc. to a common fraction. 

This begins to repeat at the second figure or hundredths. 
The first figure 5 is -^ ; and the remaining part of the frac- 
tion is ^ of ^V> ^bat is, -^ r= ^^^ ; these must be added to- 
gether. ^ is Ht and ^ makes ^j^ = ^^ • The answer is 
1^. If this be changed to a decimal, it will be found to be 
.5333 &c. 

If a decimal begins to repeat at the third place, the two 
first figures will be so many hundredths, and the repeating 
figure will be so many ninths of another hundredth. 

Change .4666 d^c. to a common fraction. 

Change .3888 &c. to a common fraction. 

Change .3744 &c. to a common fraction. 

Change .46355 &c. to a common fraction. 

If ^ be changed to a decimal, it produces .010101 &c. 
The decimal .030303 &c. is three times as much, therefore 
it must be {^ = ^j. The decimal .363036 d&c. is thirty-six 
times as much, therefore it must be -^ r= -^. 

If .^^ be changed to a decimal, it produces .001001001 
&c. The decimal .006006 &.c. is 6 times as much, there- 
fore it must be -^ = -^^ . The fraction .027027 &c. is 
Iwenty-seven times as much, and must be ^"^ = yj-j-. The 
fraction .354354 &c. is 354 thnes as much, and must be 
Ht = il"! • l*^^^ principle is true for any number of places. 
Hence we derive the following rule for changing a circulat- 
ing decimal to a common ^'action : Make the repeating 
figures the numerator, and the denominator will he as many 
vs as there are repeating figures. 

If they do not begin to repeat at the first place, the pre- 
ceding figures must be called so many tenths, hundredths, Sfc, 
according to their number, then the repeating part must he 
changed in the above manner, hut instead of being the frac- 
tion of an unit, it will be the fraction of a tenth, hundredth^ 
Spe, according to the place in which it commences. 

Instead of writing the repeating figures over several tiinefl* 

18 • 
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they tre aomeUmas written with a point over the first and 
last to show which figures repeat. Thus .333 &c. is writ- 

ten .3. .2525 &c Is written .25*. .387387 d&c is written 

.387. .57346346 &c. is written .57846. 

Change .24 to a common fraction; 

Change .42 to a common fraction. 

Change .537 to a common fraction. ^ 

Change .4745 to a common fraction. * 

Change .8374 to a common fraction. 

Change .47647 to a common fraction. 

Note. To know whether yon have found the right an- 
swer, change the common fraction, which jou have found, to 
m decimd again. If it produces the same, it b right. 

Proof of MuitipUeation and Division fnf cmsHng aui 9s. 

If either the multiplicand or the multiplier be divisible bf 
9, it is evident the product must be so. 
Multiply 437 by 85. 

437 81 Umes 437 = 35397 

85 4 times 432= 1728 

4 times 5= 20 



2185 

3496 37145 



Ans. 37145 

85 = 81+4, and 437 = 4324-5. 81 is divisible by 9, 
and 85 being divided by 9 leaves a remainder 4» 432 is di» 
vifflble by 9, and 437 leaves a remainder 5. 81 times 437, 
and 4 times 432, and 4 times 5, added together, are equal to 
8S> times 437. 81 times 437 is divisible by 9, because 81 is 
so, and 4 times 432 is divisible by 9, because 432 is so. The 
only part of the product which is not divisible by 9, is the 
product of the two remainders 4 and 5. This product, 20, 
divided by 9, leaves a remainder 2. It is plain, therefore, 
that if tlie whole product, 37145, be divided by 9, the ro* 
mainder must be 2, the same as that of the product of the 
remainder. 

Therefore to prove multiplication, divide the divisor and 
ike dividend iy 9. and muUipfy the remainder f together, and 
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cNvide the product by 9, and note the remainder; then divide 
the whole product by 9, and if the remainder is the same as 
the last, the work is right. ' 

Instead of dividing by 9, the figures of each number may 
be added, 9nd their sunube divided by 9, as in Art. XXL, 
(and for the same reason) and the remainders will be the 
same as if the numbers themselves were divided. 

In the above example, say 7 and 3 and 4 are 14, which, 
divided by 9, leaves a remainder 5 ; then 5 and 8 are 1*^, 
which, divided by 9, leaves a remainder 4. Then 4 times 
5 ere 20, which, divided by 9, leaves a remainder 2. Then 
adding the figures of the product, 5 and 4 and 1 and 7 and 
3 are 20, which being divided by 9 leaves 2, as the other. 
. Instead of dividing 14 and 13 by 9, these figures may be 
added together, thus 4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divisor 
produces the dividend ; if the divisor and quotient be divided 
by 9 and the remainders multiplied together^ and this pro^ 
tkict divided by 9, and the remainder noted; and then the 
dividend be divided by 9 ; this last rentainderniusl agree with 
the other. 

N. B. If there is a remainder afler division, it must be 
subtracted from the dividend before proving it 



Miscellaneous Ezan^les. 

1. If 2 lbs. of figs cost 2s. 8d., what is that per lb. t 

- 2. If 2 bushels of corn cost 8s. 6d., what* is that per 
buAhel ? 

3. If 2 lbs. of raisins cost Is. lOd., what is that per lb. T 
^4. If 3 bushels of potatoes cost 9s. 6d., what is that per 
bushel ? 

5. If 4 gals, of gin cost 12s. 8d., what is that per gal. ? 

- 0. If 2 barrels of flour cost 3.^. 4s., what is that per bar- 
rel? 

7. If 2 gallons of wine cost \£. 10s. 4d., what is that per 
gallon ? 

'8. If 2 barrels of beer cost \£. 158. 8d., what is that per 
barrel ? 
9. If 4 galloni of gin cost 178. 8d., what is that per gallon ? 
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:: 10. If 5 yards of cloth cost 6j€. 10s. 5d., what is that per 
yard ? * 

11. If 7 barrels of fiour cost 17<£. 8s. 7d., what is that per 
barrel 1 

-: 12. If 8 yards of cloth Cost 2(k€, 18s. 5., what is that per 
yard? 

13. A man had 4 cwt. 3 qrs. 14 lbs. of tobacco, which he 
put into 2 boxes, | of it in each ; how mach did he put in 
each box ? 
-14. Divide 13<£. 8s. 5d. equally among 5 men. 

15. Divide 8 cwt 3 qrs. 17 lbs. into 3 equal parts. 
- 10. Divide 16 cwt 1 qr. 11 lbs. of flour equally amoi^ 7 
men ; how much wih each have ? 

17. Divide 3 hhds. 42 gals. 2 qts. into 5 equal parts, 
r 18. If 12 yards, 3 qrs. 2 nls. of cloth will make 7 coats, 
how much will make 1 coat? How much will make 13 
coats ? 

19. If 6 yards of cloth cost 19^. Ss. 4d., what cost 17 
yards ? 
V 20. What is I of 4&£. 9s. 7d. ? 

21. If 18 cwt of sugar cost 56.£. 13s. 8d. what ^ 53| 
cwt. cost ? 

-r 22. If 4 of a ship is worth 943^. 7s. 8d., what is the whole 
ship worth ? 

23. If 84 cows cost 453^. Us. 8d., how much b that 
apiece ? 

: 24. If 3:^ cwt of sugar cost 9£. 15s. 9d., what is that per 
cwt? 

25. If 9f barrels of flour cost 21<£. 3s. 6d., what cost 17| 
barrels ? - 

26. If a staff 4 feet long cast a shade on level ground 6 
fl. 8 in., what is the height of a steeple which casts a shade 
173 feet at tlie same time ? ift 

27. If 57 gallons of water in one hour run into a cistern 
containing 258 gallons, and by another cock 42 gallons run 
out in an hour, in what time will it be filled ? 

29. A and B depart from the same place, and travel the 
same road ; but A starts days before B"^ and travels at the 
rate of 28 miles a day ; B follows at the rate of 43 miles a 
(day. In how many days will B overtake A 1 
'y 29. A sets out from Boston to New- York, at 20 min. past 
'S in the morning, and travels at the rate of h miles an hour : 
and B sets out from New- York to Boston at 3 o'clock in the 
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aAernoon of the saniD day, and trayels at the rate of 61* milea 
per hour. Th"^ distance is 250 miles. Supposing them to 
travel cotistaDtly until they. meet, at what time will they 
nriee t, and at what distance from each place ? ^ 

distance from New- York to Baltimore is 197 
:o travellers set out at the same time in order to 
^^t A from New-York towards Baltimore, and B from 
Baititnore towards New- York. When they met, which was 
at the end of 6 days, A had travelled 3 miles a day more 
than B. How maay miles did each travel per day 1 

31. if when wheat is 7s. 6d. per bushel, the penny-loaf 
weighs 9 oz., what ought it to weigh when wheat is 6s. per 
bushel? 

32. Suppose 650 men are in a garrison, and have provi- 
sions sufficient to last them two months ; how many men 
must leave the garrison in order to have the provisions last 
those who remain five months ? 

33. If 8 boarders will drink a barrel of cider in 15 
days, how long will it last if 4 more boarders come among 
them 1 

34. A ship's crew of 18 men is supposed to have provi- 
sion sufficient to last the voyage, if each man is allowed 23 
ox. per day, when they pick up a crew of 8 persons. What 
must then be the daily allowance of each person 1 

35. How many yards of flannel that is H yard wide will 
line a cloak, containing 9 yards, that is f yard wide ? 

36. A garrison of 1800 men have provisions sufficient to 
last them 12 months ; but at the end of 3 months, the gar- 
rison was reinforced by 600 men, and 2 months after that, a 
second reinforcement of 400 men was sent to the garrison. 
How iong did the provisions last in the whole ? 

37. A regiment of soldiers, consisting of 1000. are to be 
new clothed ; each coat to contain 2^ yards of cloth 1^ yard 
wide, and to be lined with flannel of j- yard wide. IIqw 
many yards of flannel will line them 1 

38. I borrowed 185 quarters of com, when the price was 
19s. per quarter ; how much must I pay to indemnify the 
lender when the price is 17s. 4d. ? ^^ 

39. If 7 men can reap 84 acres of wheat in 12 days, how 
many men can reap 100 acres in 5 days ? 

40. If 7 men can build 36 rods of wall in 3 days, how 
many rods can 20 men build in 14 days ? 

41. If 20 bushels of wheat are sufficient for a family of 15 
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persons 3 montfes, how mnch will be safficient for 4 petsona 

11 momhs? 

42. If it cost $23.84 to carry 17 cwt 3 qrs. 14 lb. 85 
miles, how much mast be paid for cariying 53 cwt. 2 qrs. l/>0 
miles ? V 

43. If 18 men can build a wall 40 rods long, 5 feet high, 
and 4 feet thick in 15 days ; in what time will 20 men build 
one 87 rods long, 8 feet high, and 5 feet thick ? 

44. If a family of 9 persons spend $305 in 4 months, how 
maijy dollars would maintain them 8 months, if 5 persons 
more were added to the family ? 

45. If a regiment consisting of 1878 soldier*, consume 
702 quarters of wheat in 336 days ; how many quarters will 
an army of 225^36 soldiers consume in 112 days 1 

40. If 12 tailors can finish 13 suits of clothes in 7 days, 
w many tailors can finish the clothes of a regiment con- 
ting of 494 soldiers, in 19 days of the same length 1 X 
47. If 24 measures of wine, at 3s. 4d. serve 16 men for 6 

s, how many measures, at 28. 8d., will serve 48 men 4 

s? 
48- How many tiles 8 inches square, will cover a hearth 

12 feet wide and 16 feet long ? 

49. How many bricks 9 in. long, 4^ in. wide, and 2 in. 
thick, will build a wall 6 feet high and 13.} in. thick, round 
a garden, each side of which is 280 feet on the outside of the 
wain 

50. There is a house 40 feet in length, and 30 feet raf- 
ters ; how many shingles will it take to corer the roof, sup- 
posing each shingle to be 4 inches wide, and each course to 
be 6 inches ? 

51. A man built a house consisting of 4 stories ; in the 
lower story there were 16 windows, each containing 12 panes 
of glass, each pane 16 in. long, 12 in. wide ; the second and 
third stories contained 18 windows, eacli of the same size ; 
the fourth story contained 18 windows, each window 6 
panes 18 by 12. How many square feet of glass were there 
m the whole house ? 

52. A merchant sold a piece of cloth for $40, and by so 
doing lost 10 per cent. He onght in trading to have gaineo 
15 per cent. For bow much ought he to have sold the 
cloth ? >$2: 

53. Bought a hogshead of molasses for $25, but 12 gal- 
tons having leaked out, I desire to sell the remainder, so as to 
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gain 3 per cent ou the whole cost For how muc)i per gBl^ 

km must I sell it ? 

64. Bought a hogshead of brandy, for $93 on (i montlts' 

credit, and sold it for $103 ready money. How much did 1 
tin, allowing money to !)e worth G per cent, a year 1 
55. Bought 3 hhds. of wine for $320 ready money, and 
Ad it at $1^7 per gal. on 6 months' credit. Wliat did 1 

gain, allowing money to be worth 6 per cent, per year 1 
Note. To answer this question, it will be necessary to 

compute the interest on $320 for 6 months, and add it to 

^JtM56. Bought a quantity of goods for $437.45 and hired the 

^"inoney to pay for it, for which I paid at the rate of 8 per 

cent, a year. Having kept it on hand 3 mouths and 17 

days, I sold it for $470, on 4 months' credit What per 

^ cent, did I gain ? >^ 

57. Bought 5 hhds. of rum at 1 dollar per gdl., ready 
y money, and having kept it 3 months and 23 days, I sold it at 
J $1.20 per gallon, on 5 months^ credit; 16 gals, had leaked 

out while in my possession. How much did I gain ? 

When a debtor keeps money longer than a year, the inter- 
est is considered as due to the creditor at the end of the 
year, and he has a right to demand it. If the interest is not 
paid at the end of the year, the creditor sometimes requires 
the interest for the year to be added to the principal, and con- 
sidered a part of the debt, aqd consequently interest paid 
upon it for the rest of the time, and so on at the end of eve- 
ry year. In this way the principal increases every year by 
the' interest of the last year. This may seem just, but it is 
aot allowed by law. This is called compound inferesL 

58. What will $143-17 amount to in 3 years and 4 
Tionths, at 6 per cent compound interest? 

The most convenient method is, to find the amount of 1 
dollar for the time, and then multiply it by the number of 
dollars in the question. 
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1.00 
.06 



.06 interest for 1 year. 
+ 1.00 

= 1.00 amount for 1 year. 
.06 

.0636 interest for 3d year. 
+ 1.06 

= 1.1236 amount for 2 years. 
.06 



.067416 interest for 3d year. 
+ 1.1236 

= 1.191016 amount for 3 years. 
.02 rate for 4 months. 



.02382032 interest for 4 months. 
+ 1.191016 



1= 1.21483632 amount for 3 years and 4 months. 
It will be sufficiently exact to use the first four decimals 
$1.2148. This multiplied by 143.17 will give the answer. 

1.2148 
143.17 




85036 
12148 
36444 
48592 
12148 

8173.922916 Ans. $173,923—. 

59. Make a table which shall contain the amount of 1 dol- 
lar, for I year, for two years, for 3 years, &c. to 20 years* 
at 5 per cent, and at 6 per cent. Reserve five decimal 
places. 

N. B. The swne table will serve for sterling money, or 
any other, if the parts are expressed in decimals 
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yturs 
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5 rates 6 


years 


5 rates 6 { 
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1.05000 


1.0<K)00 


11 
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2 
3 
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1.10250 


1.12360 
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|13 
14 
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15 
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7 
8 
9 






16 
17 
Id 
19 
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10 






20 







\|.00. What is the compound interest of $17.25 for 2 year^ 
and 7 months, at 5 per cent. ? 

Note. From the table take the amount of 1 dollar for 
two years, at 5 per cent, and compute the interest on it for 
7 months, at 5 per cent, as in simple interest ; add this to 
the amount for two years. This will be the amount of 1 
dollar for 2 years and 7 months. Multiply this by 17.25; 
this will be the amount of $17J25 for the time. Then to 
find the interest, subtract the principal from the amount. 

61. What will $7342 amount to in 4 years, 3 months, 
and 17 days, at 6 per cent compound interest 1 ^ 

62. A note wrs given 13th March« 1815, for $847.25 ; 
how much had it amounted to on the 17th November, 1820, 
at 6 per cent, compound interest ? 

63. How much would the sum in the last example have 
amounted lo in the same time at simple interest 1 

64. Wliat is the compound interest of $1753 for II years, 
10 months, and 22 days, at 6 per cent. 1 -k 

65. A note was given 1 1th May, 1813, for $847, rate 6 
pcT rrnt. c^nipumd interest, The folbwing payments were 
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made; 18th February, 1815, $158 ; 19th December, 1816, 
$87 > 5th Ootober, 1819, $200. What was due 8rh Jnjy, 
1822 

66. What will 17<£. Ids. Gd. amount to in 5 years, ^ 
months, at 6 per cent, compound interest ? 

Note. Change the shillings and pence to decimals of a 
pound, and proceed as in Federal money. Call the unit in 
the table !<£. instead of 1 dollar. 

67. What is the compound interest of $G43, for 7 years. 
5 months, and 18 days, at 5 per cent. ? 

68. What is the compound interest of l^£, 7s. 4d. for 
19 years, 7 months, at five per cent 1 

69. A farmer mixed 15 bushels of rye, at 64 cents per 
bushel ; 18 bushels of corn, at 55 cents per bushel ; and 21 
bushels of oats, at 28 cents per bushel. How many busheW 
were there of the mixture 1 What was the whole worth ? 
What was it worth per bushel ? 

70. A grocer mixed 123 lb. of sugar* that was worth 8 
cents per lb. ; 87 lb. that was worth 11 cents per lb. ; and 
15 lb. that was worth 13 cents per lb. What was the mix- 
tore worth per lb. ? ;^ 

71. A grocer mixed 43 gallons of wine, that was worth 
$1.25 per gal. with 87 gals, that was worth $1.60 per gal. 
What was the mixture worth per ga). t 

72. With a hhd. of rum, worth $.87 per gal. a grocer 
mixed 10 gals, of water. What was the mixture worth per 
gal.1 

73. How many gals, of rum, at $.60 per gal. will come to ' 
ds much as 43 gals, will come to, al $.75 per gal. ? >s 

I^K/74. How much water must be added to a pipe of wine, 
'w6rth $1.50 per gal. in order Xo reduce the price to $1.30 
per gal. ? 

75. A grocer has two kinds of sugar, one at 8 cents per 
lb., the other at 13 cents. He wishes to mix them together 
in such a manner, that the mixture may be worth 1 1 cents 
per lb. What will be the proportions of each in the mix- 
ture 7 

Note. The differei^e of the two kinds is 5 cents. There- 
fere if a pound of each kind be difided, each into five equal 
parts, the difference between one part of each will be I cent 
If I lb. be taken from that at 8 cents, and ^ lb. of that at 13 
cents be put in its place, the pound will he worth 9 cents 
If j lb. be taken from it, and as much of the other be put in 
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lis place, tlie pound will be worth 1 1 cents, as.required. The 
pound tben will consist of f , at 8 cents, and |, at 13 cents. 
If o lb. be mixed, there will be 2 lb. at S, and 3 at 13 
cer.cb. The proportions are 2 lb. at 8 as often as 3 lb. at 
13 cents. 

76. A farmer had oats, at 38 cents per bushel, which he 
wished to mix with corn, at 75 cents per bushel, so that the 
mixture might be 50 cents per bushel. What were the pro- 
portions of the mixture ? 

IVofe, The difference in the price of a buslie] is 37 cents. 
The difference between ^'y of a bushel of each is I ceiu. If 
Jf of a bushel be taken from a bushel of oats, and If of h 
bushel of corn be put in its place, a bushel will be forniod 
worth 50 cents, and consisting of -^f corn, and §4- oats. Tiu- 
proportions are 12 of oats to 25 of corn. 

It is easy to see that the denominator will ahcays be the 
difference of the prices of the ingredients,, and the difference 
betwfen the mean and the hss price will be the numerator 
for t/ie qnantity of the gfiater^ and the dtffr.rr.nce between 
the mean and the greater will be the mtmeraUrr for the qnan-^ 
tity *f the less valne. Take mvay the denominators^ and 
the numerators toill express the proportiojis, 

77. A merchant has spices, some at 3d. per lb. some at 
Is., some at 2s. and some at 2s. Od. per lb. How much of 
each sort must he mix, that he may sell the mixture at Is. 
8d. per lb. 1 

Note. Take one kind, the price of which is greater, and 
one, the price of which is less than the mean, and find the 
pro()ortions as above. Then take the other two and find 
(heir proportions in the same way. 

Less 9d. = 9d. "J flld. diff. bet ween less 

mean J and mean. 
20 1 lOd. diff. between great- 
ly er and mean. 

The proiportions are 10 of the less to 1 1 of the greater. 

Less Is. = 12d. J f 8d. diff. between less 

\^ mean J and mean. 

Greater 2s. = 24d. | 20 | 4d. diff. between great- 

\ f er and mean. 



Greater 2s. 6d. = 30d. 



\ 



\ 
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The proportions are 4 of the less to 8 of the greater, which 
is the same as I of the less to 2 of the greater. 

The answer is JG lb. at 9(1. to 11 ib. at 2s. (ki., and 1 lb. 
at Is. to 2 lb. at 2s. 

Other proportions might be found by comparing the first* 
and third, and the second and fourth. 

78. A grocc r has two sorts of tea, one at 75 cents per Ih. 
and the otheir at $1.10 per lb. flow must he mix them 
in order to afford the mixture at f 1.00 per lb. ? 

79. A grocer would mix the foilowmg kinds of sugar, viz. 
■t 10 cents, 13 cents, and 10 cents per lb. What quantity 
of each must he take to make a mixture worth 12 cents 
per lb. ? 

Note. Those at 13 and 16 must both be compared with 
that at 10 cents separately. )>^ 

80. A grocer has rum worth 8.75 per gal. ; hoiv many 
parts water must he put in, that he may afford to sell the 
nature at $.(55 per gal. I 

81. It is recpiired to mix several sorts of rum, at 5s., 7s., 
d 9s. per gal. with water, so that the mixture may be 

worth ()s. per gal. How much of each sort must the mixture 
consist of 1 

82. A farmer had 10 bushels of wheat, worth Ss. per 
bushel, which he wished to mix with corn, al 38. per bushel, 
80 that the mixture might be worth 5s. per bushel. How many 
bushels of corn must he use ? 

Note Find the proportions for a single bushel as before, 
then fiiid how much corn must be put with 1 bushel of wheat, 
and then with 10 bushels. The pro|)ortions are 2 of 
wheat to 3 of corn, consecjuently 1 of wheat to 1^ of corn, 
and 10 of wheat to 15 of corn. /^ 

83. A farmer would mix 20 bushels of rye, at 65 cents pei 
bushel, with barley at 51 cents, and pats at 30 cents per 
bushel. How much barley and oats must be mixed with 
rye, that the mixture may be worth 41 cents per bushel ? 

84. A grocer had 43 gallons of wine worth $1.75 per gal., 
which he wrj^hed to mix with another kind worth $1.40 |)er 
gal., so that the mixture niirht be worth 81.00 per gal. Hjw 
many gals, of the latter kind mast h?usc ? >yr 

85. Three merchants, A, B, auJ C, freigiil a ship with 
winiB* A pot on board 500 tons, B 340, and G 94 ; in a 
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Rtorm tkcy were obliged to cffX, ISOi^ns overboard. What 

loss does each sustain 1 ^^^'-jI ^ • ^ " ^ t - ' ^ 

See Part 1. Art. XVK/ exanipfe lISS j^nd following. 

86. A (Hllicr dying, bequeathed an estate of^l^iKK) ah fol- 
lows : \ to his wife, i to his eldest son, \ t(^ his second sou, 
an<l \ to hi;> daughter. It is required to divide the estate in 

these proportious. 

» 

Nult* Reduce the fractions to a common denominator, 
and the numerators wilJ show the proportions. 

87. Two men hired a pasture for §37, A put in 3 horsea 
for I months, and B 5 horses for 3 months. What ought 
each to pay ? . 

Nott. 3 hoi..«8 for 4 months is the same as 4 times 3 or 12 
horses for 1 month ; and 5 horses for 3 months, is the same 
as 3 times 5, or 15 horses for 1 month. The question there- 
fore is the same, as if A had put in 12 horses and B 15. A 
must pay \\ and B W^ or, reducing the fractions, ^ and f. 

^9. Two men, A and B, traded in company : A put in 
8350 fur 8 months, and B $040 Pir 5 months ; they gained 
$25(K What was the share of each ? 

Note. Make the time equal, as in the last example, y^ 

WDSO, Four men jointly hired a pasture for 20 English gui- 
V^as ; A turned in 7 oxen for 13 days, B 9 oxen for 14 days, 
C 1 1 oxen for 25 days, and D 15 oxen for 37 days. How 
much ought each to pay ? )f^ 

,:M90. A family of 10 persons took a large house for ^ of a 
•jTPar, for which tliey were to pay $500, for that time. At the 
end of 14 weeks they took in 4 new lodgers; and after 3 
weeks, 4 more ; and bo on for every 3 weeks, during the 
term, they took in 4 more lodgers. What must one of each 
class pay of the rent?x 

01. Three men enter into partnership and trade as fol- 
lows : A put in 150<i^., and at the eAul of 7 months took out 
50£*. ; 5 num ths after he put in 170=^; — 13 put in 205i,\, 
and at the end of 5 months, 1 \{)£, more, but took out 150c£. 
4 months after ; — C put in 300 guineas, at 28s. each, and 
u lit n 8 months had elapsed, he drew out 150^*., but 5 months 
after he put in 500.£. Their partnership continued 18 
months, ut the end of which time they had gained 150.£. 
K-cquired each [)«»'son's share of the gain. 
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il^J. Tfip last five are examples of cnmpmmd or dnubk ftJr 

lotrs/tip. What rule can yon make for it ? 

9:3. In how Joii£r time will 1 dollar gain as much interest 
as ^13 win crain in 1 niontli ? 

i)i. [n how long time will 1 dollar gain as much interest 
as R dollars will gain in 3 months ? 

!*.>. In how long time will 1 dollar gain as much interest 
as 24 doilurs will gaiii*in 5 months 1 

iMi. In how longtime will I dollar gain as much interest 
fts !^\ri< will orain in 11 months? 

1>7. In how long time will 3 dollars gain as much interest 
as 1 dollar will gain in 24 months ? 

98. Tn how long time will '28 dollars gain as much interest 
as 1 dollar will gain in 157 months I 

99. A lent B 8 dollars for 2 months, afterwards B lent A 
1 dollar ; how long c ight he to keep it to satisfy him for the 
former favour ? 

HK). C lent D 1 dollar for 15 months ; afterwards D lent 
C 5 dollars ; how long ought he to keep it to satisfy him fir 
the tormer favour ? 

101. A horrowed of B 1 7 dollars for 1 1 months, promis- 
ing him a likii kindness; afterwards B lent A %> dollars. 
How long ought he to keep it 1 

Note. Find how hmg he ought to keep 1 dollar, and then 
how long he ought to keep 25 dollars. 

102. I lent a friend 257 dollars, which he kept 15 months, 
promising to do me a like kindness, hut he was not able to 
let me have more than 100 dollars ; how long ought I to 
keep it 1 

103. A owes B notes to be paid as follows : 7 dollars to 
be paid in 3 months, and 5 dollars to be paid in 8 months ; 
hut he wishes to pay the whole at once. In what time ought 
he to pay it ? 

Note. 7 dollars for 3 months is the same as 1 dollar for 
21 months ; and 5 dnilars for 8 months is the same as 1 dol- 
lar for 40 months. 43 + 21 zn (51, and 7 -j- 5 = 12. He 
mi^ht have 1 dollar 01 months; the question now is how 
long he may keep 12 dollars. It is evident he might keep 
it ^'2 of 01 months, y^ 

104. C owes D $380, to be paid as follows; $101) in 6 
months; $120 in 7 months; and $160 in 10 months. [Ie 
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wishes to pay the whole al once. In how kmg a time ought 

lie to pay it 1 

105. A merchant has due to him •iOO.£. to be paid as M* 

lows ; 50<£. in 2 months ; 100.£ in 5 months ; and the rest 

in S months. It is agreed to make one payment of the 

whole. In what time ought he to receive it 1 

f lOG. F owes U $1000, of which $200 is to be ppid pre- 

I sent, $400 in 5 months, and the rest in 15 months. They 

) agree to make one payment of the whole. Required the 

iiroel 

107. A merchant has due a certain sum of money, of 
which j- is to be paid in 2 months, ^ in 3 months, and the 
rest in 6 months. In what time ought lie to receive the 



^ fdiole? 
f jiU08. A 

I olRj of $S 



A merchant has three notes due to him as follows : 
$300 due in 2 months ; one of $250 due in 5 months; 
i and one of $180 due 3 months ago ; the whole of which he 
i wishes to receive now. What ought he to receive, allowing 
I I) per cent, interest 1 

Note. First find the equated time, and then the interest 
/ or discount for present payment, as shall be found necessary. 

$300 for 2 months = 1 dol. for 600 months. 
$250 for 5 months = 1 dol. for 1250 months. 



1850 



The two notes not yet due are the same as 1 dollar for 
1650 months. But he has had $180 3 months after it was 
duo, which is the same as 1 dollar for 540 months. This 
must be taken out of the other, and there will remain 1 dol- 
lar for 13]0 months. If he can have 1 dollar for 1310 
months, how long can he have $730? 

131,0 (73,0 

73 

— 1.8' nearly r= 1 month and 24 days. 

580 

584 

As it is not due until 1 month and 24 days after this 
time, it must be discounted for that tim^. See Part 1. 
Art. XXIV., example 130 and following. 6 per cent for 1 
year is ,•, per cent, or .009 for 1 month and 24 days. The 
frartioii then ii |H{. ^ $730 is fjjjf of what? 
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\i^. A gave B four notes as follows ; one of f7$, dated 
th June, f819, to be paid in 4 months; one of $J50, dated 
1 5th August, to be paid in 6 months ; one of $170, dated 
1 1 ih September, to be paid in 5 months ; and one of $800 
dated I5th November, to be paid in JJ months. They were 
all without interest until they were due. On 1st January, 
18*20, he proposed to pay the whole. What ought he to 
pay? 

J 10. A owes B $158.33, due in 11 months and 17 days, 
without interest, which he proposes to pay at present. What 
ought he to pay, when the rate of money is 5 per cent. ? 

N&te* The rate per cent, for 11 mo. 17 days, at 5 per 
cent, a year, is about ^^-^ per cent, or .048, consequently the 
uaoavx of 1 dolL is $ 1.04a $15a33 is f^| of the mim- 
oer. 

It is easy to find the rate per eent. of the discount for any 
given time, when the rate of interest is given. When interest 
is 6 per cent., that is, -|^, the discount is rf^, because the dii^ 
count of 106 dolls, is 6 dolls. If -fir be converted into a de- 
c. roal, it gives the rate of discount in decimals, so that it may 
be computed in the same manner as interest. This changed 
to a decimal is .0.566. .057 — is sufficiently exact. This is 
i>^^ per cent. The rate must be found for the time required, 
before it is changed to a decimal. 

In the last example the fraction would be y-^Iti ^vhich is 
•046 nearly. Multiply the sum by this, and you will have 
the discount, which subtracted from the sum, will be the an- 
swer required. 

111. What is the discount of $143.87 for I year and 5 
months, when interest is 6 per cent, t^ 

112. What is the present worth of a note of $84.67, due 
in 1 year, 3 months, and 14 days, without interest, when the 
rate of interest is 5^ per cent. 1 

1 13. A man has a note of $647 due in 2 years and 7 
months, without interest ; but being in want of the money, he 
sells the note ; what ought he to receive, when tlie usual 
rate of interest is 6 per cent. ? 

114. A gentleman divided $«50 between two men, A and 
B. A*s share was ^ of B's. What was the share of each ? 

Note, This question is to divide the number 50 into two 
arts, that shell be in the proportion of 3 and 7 ; that is, one 
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riiall haro 3 as often as the other shall hmm 7. 7 4* S =b 
10. Ahad^aadBrV 

115. A fentleinah beouetfthed an filiate of 91S50B be» 
tween his wife and son. . The ton*8 sharis was f of the share 
of the wife. Wlmt was the shai^ Of each ? 

tia What itf die hoof of die &$ify whon the timo put 
from midnight is equal to fy' of the time to noon t 
j|tjil7. Two men talking of their ages, ono says f of nqf 
il|e is equal to 4 of yours : aiid the sum of our agos is 0& 
What were tlioit ages T 

Note. To find the proportions, reduce them to a common 
^nominator uid take ^ numeratonk 

118. If a man can do f of a piece of work in one day, lA 
what part of a day can he do f of it ? How loiig wiU it take 
him to do the whoie ? 

|119. A farmer hhred two nrdh to mow a field ; one 6t 
them could mow f of it in a day, imd the othet | of it What 
part of it would they both together do in a day t Bow long 
would it tdco them lioth to mow it 1 

120. A gentleman hired 3 men to build a wall ; the first 
eottld do k' ahme in 8 days, the second in lOdqrs, and the 
third in 13 days. What part of it could each do in a day f 
How long would it take them all tpg^her to finish it ?>^ 
- 121. A man and his wife found that when they were tiy 
gether, a bushel of corn would last 15 days, but when the 
man was absent, it would bst the woman alone 27 days. 
What part of it did both together consume m 1 day 1 What 
part did the woman alone consume ? What part did the man 
alone consume ? How long would it last the man alone t 

122. Three men lived together, one of them found he 
ciould drink a barrel of cider a3one in 4 weeks, the second 
ooukl drink it al6t>e in 6 weeks, and the third in 7 weeksL 
Ifow long would it last the three to|^ther Y 

123. A eisCern has 3 cocks to fill it, and one to empty it. 
One cock will fill it alone in 3 hour ^i the second in 5 hours, 
mid the third in 9 hours. The other will empty it in 7 
hours. If all the cocks are allowed to run togethec, m what 
time will it be filled ? 

124. Divide 25 apples between two persons, so as to give 
one 7 more than the other. 
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Noit, Gi^e oiie of them 7, and then divide the rc^ 
equally. '^ 

. 1'25. A gentleman divided an estate of $15000 between 
his two sons, giving the elder $2500 mere than the younger. 
WhBt was the share of each ? 
/^■JwiLl26. A gentleman bequeathed an estate of $50000, to his 
wife, son, and daughter; to his wife he gave $1500 more 
Uian to the son, and to the son $3500 more than to the 
daughter. What was the share of each ? j^ 

127. A, B, and C, built a house, whichcost $a5000 ; 4 
lid $500 more, and C $300 less than B. What did each 

m 

[28. A man bought a sheep, a cow, and an ox, for $G2 ; 

^tlie cow he gave $10 more than for the sheep ; and for 

te ox $10 more than for both. What did he give for each 1 

129. A man sold some calves and some sheep for $108; 
the calves at $5, and the sheep at $8 apiec^. There were 
twice as many calves as sheep. What was the number of 
each sort 1 

Note. There were two calves and one shesep for eYery 
$18. 

130. A fanner drove to market some oxen, some cows, 
and some sheep, which he sold for $749 ; the oxen at $28, 
the cows at $17, and the sheep at $7^0. There were twice 
as many cows as oxen, and three times as many sheep as 
cows. How many were there of each sort ? 

131. A man sold 16 bushels of rye, and 12 bushels of 
wheat for £S, 16s. The wheat at 3s. per bushel more than 
the rye. What was each per bushel 1 

Note. The whole of the wheat came to 3Gs. more than 
the same number of bushels of rye. Take out 3Gs., and the 
remainder will be the price of 28 bushels of rye. 

f:y||32. Four men, A, B, C, and D, bought an ox for $50, 
wnlch they agreed to share as follows: A and B were to 
haVe the hind quarters, C and D the fore quarters. The 
hind quarters were considered worth J cent per lb. more 
than the fore quarters. A V quarter weighed 217 lb. ; B'a 
" 3 lb. ; C's 214 Il>. ; and D's 219 lb. The tallow wei^h- 
Ib., which they foM at 8 cents per Kk ; and the hide 
hich they sold at 5 cents per lb. What ought 




r 



4'wt^ AJilTiiMETlC. 

M 13:J. At Jthetime they bought the above ox, tlie fore ifiiir- 
( V^rs of l>eef were worth cents per lb., and the hind (juar- 
lers J)|^ cents per lb. It is required to find what each oughi 
to pay in this proportion. 

Note. This is a more just manner of dividinf^ the cost, 
than that in the last example. It may be done by fiTiding 
what the quarters would come to, at this rate, and then di- 
viding the real cost in that proportion. 

134. Said A to B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much as tiie 
saddle. What was the value of each ? 

135. A man driving some sheep and some cattle, being 
asked how many he had of each sort, said he had 174 in 
the whole, and there were -^ as many cattle as sheep. Re* 
quired the number of each sort. 

136. A man driving some sheep, and some cows, and some 
oxen, being asked how many he had of each sort, answered, 
that he had twice as many sheep ai^ cows, and three times 
as many cows as oxen ; and that the whole nuniber was 80. 
Elcquired the number of each sort. 

j||f^]37. A gentleman, left an estate of $13000 to his four 
sons, in such a manner, that the third waF to have once and 
one half as much as the fourth, the second was to have as 
much as the third and fourth, and the first was to have as 
much as the other three. What was the share of each ? 

1;VS. A, B, and C playing at cards, staked 324 crowns; 
Dut disputing about the tricks, each man took as many 
crtHvns as he could get. A got a certain number ; B as 
many as A, and 15 more ; and C \ part of both their sums 
ad|led together. How many did each get ? 

31). The stock of a cotton manufactory is divided into 39 
riares, and owned equally by 8 persons, A, B, C, &c. A 
sells 3 of his shares to a ninth person, who thus becomes a 
member of the company, and B sells 2 of his shares to the 
company, who pay for them from the public stock. Ader 
this, A wishes to dispose of the remainder of his part. What 
proportion of the whole stock does he own 1 

140. Three persons, A, B, and C, traded in company. A 
put in $75 ; B $40 ; and C a sum unknown. They gained 
%M^ of which C took $18 for his share. What did C put 

141. How many cubic feet in a cistern, 4 ft. 2 in. longg 
3 ft. 8 in. wide, and 2 ft. 7 in. high ? 
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A method of doing this by decinvals haa already -boen 
shown. It is now pro])osed to do it by a method called dtio 
decimals. 

First, I Rnd the square feet in the bottom of the cistern: 
3 ft. 8 in. = 3fV ft- 4 fu 2 in. = 4^^ ft. 

3,V 2 ft. 7 in. = 2^ ft. 



rt 9 _|_ 4. 

-TT"rTTT 

12tV 

15f^ + fT4 ^qiiare feet in the boltom^ 
2yV 

Sif + iVr + Tf^lT 

Ana. 39^ -|- j^ -f- f^-f <Hibic feet in the eistern. 

I say tV of a " tVt =^ tV + Ttti I ^"^e down the ^f ^ 
and reserve the i^ ; then -/^ of 4 is f| and -/^ (which wai 
reserved) is af := 2y\, which I write down. Then 3 timea 
/? '^ 1^7' ^^^ ^ times 4 are 12. These added together make 
15^7-f-i4T square feet. Then to find the cubic feat, 1 
multiply this by 2^^. f^ of j^ is iffr = rft -f-TrVr. I 
write the -yfr^, and reserve the ^fj ; then -^^ of ^^ is -f^^^ 
and y^ (which were reserved) are f^^ =z j^y -f- t^t ? ' 
write down the ^^^ and reserve the -f^ ; then -f^ of 15 are 
S^j^j and j\f (which was reserved) is 8|f. 2 times ^^ arc 
yI^ ; and 2 times -f^ are ^\, and 2 times 15 are 30. Adding 
them together, yf ^^ and j^^ are -^^^ ==-1*3 + tJt » ^ ^ »'*te 
liif , Ji^, and reserve the -^ ; then {^ ana ^j are -}J, and ^-^ 
(which was reserved) is \l = l^^^. The whole is 39 /^ -< 

Tfr + TrVr* 

Since we know that 12ths multiplied by 12ths will pro- 
duce I44ths, and that ^^-^ make ^^; and, also, that 144ths 
multiplied by ]2ths produce 1728ths, and that j||^ make 
^\xj we may write the fractions without their denominators, 
if we make some mark to distinguish one from the other. 
It is usual to distinguish ]2ths by an accent, thus ('), 144ths 
thus (/'), 1728ths thus ('"), &c. r2th« are called prinieit ; 
I44tiis seconds ; i728thfi thirds. ^^. 
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f}peration» 
4 2' ' 

3 8' 



2 


ly 


4" 


12 


c 




15 


3' 


4// 


2 


7' 




8 


10' 


11" 4'" 


80 


6' 


8" 



Cubic feet 39 5' 7" 4'" 

The o[)eration is precisely the same as before. To adopt 
the language suited to this notation, we sny^ units multiplied 
by primes or primes hy units produce primes, seconds by units 
product seconds^ S^e. primes hy primes produce seconds^ se* 
conds by primes produce thirds. Also 12 thirds make 1 
secotuU 12 seconds 1 prime ^ 12 primes make I foot^ wkfthet 
loner ^ square^ or cubie» The same principle extends tcjourths^ 
fifths, S^c. 

1 42. How much wood in a load 4 f\. 8 in. high, 3 ft. 1 f 
in. broad and 8 ft. long ! 

Note. Maltiply the height and breadth together, and 
divide by 2* See page 102. 

143. llow many square feet in a floor IG ft. 8 in. wide, 
and IS f*. 5 in. long T^ 

144. IIow much wood in a pile 4 ft. wide, 3 ft. 8 in. high, 
and 23 ft. 7 in. long ttfe^ 

145. If 11 barrels of^iaer will buy 4 barrels of flour, and 
7 barrels of flour will buy 40 barrels of apples ; what will 1 

arrel of apples be worth, when cider is 82.50 per barrel ? 



I 



'l4(). A person buys 12 apples and 6 pears for 17 cents, 
111 afterwards 3 applet and 12 pears for 20 cents. Wliat is 
ihe price of an apple and of a pear 1 

Nate. At the second time he bought 3 apples and 12 
pears for 20 cents, 4 times ail this will make 12 apples aad 
48 pears for 80 cents ; the price of 12 apples and pears 
being taken from this, will leave 63 cents fur 42 pears, wliich 
is 1 j- cent apiece. 
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Jlil47. Tavo persons talking of their ages, one says f ofj^ 
is equal to 4 of yours, and the difference of our ages 

ars. What were their asfes ? "" 4l ? 

48. A gentleman divided some money among 4 persons, k<J 
gluing the first as much as the second and fourth ; the se^ \ 
cond as much as the third and fourth ; the third, half as 
much as the first ; lind the fourtii, 5 cents. How much did 

*give to each ? 
49. Two persons, A and B, talking of their ages, A says 
3» I of mine and \ of yours are equal to 13 ; B says to A, 
^ of mine and \ of yours are equal to 16. What was the 
affe of each ? 

lyvlab. A person drew two prizes ; -^ of the first, and ^ of 
tne second was $120 ; and the sum of tlie two waj} $400. 
What was each prize 1 

151. Two persons purchase a house for $4200 ; tIyB;j^ir§r*^^ 
could pay for the whole, if the second would give hii 
his money ; and the second could pay for the whole,' 
first would give him \ of his money. IjLow much mom 

fh. 
52. A man bought some lemons a^^^ats each, and % as 
ly, at 3 cents each, and then sold tne^ all at the rate oTo 
cents for 2, and by so doing gained 25 cents. How many 
lemons did he buy l')/c 
\ 153. There are two cisterns which receive the same quan- 
.^ \ Jtity of water ; the first constantly loses \- of what it receives ; 
CW^i^A after running 7 days, 10 barrels were taken from the second, 
I ^%f \"^ ^^^^ ^^® quantity of water in the two was equal. How 
14 » much water did each receive per day ? ^ 

154. A man having $100 spent a certsiin part of it ; he 
afterwards received five times as much as he spent, and then 
his money was double what it was at first. How much did 
he spend 1 

155. A man left his estate to 2 sons and 3 daughters, each 
son had 5 dollars as oflen as each daughter had 4 ; the dif- 
ference between the sum of the sons' shares and that of the S 
daughters, was $1000. Required the share of a son. ^'^' 

156. A man left his estate to his wife, 56n7lmtl^daughter, / 
as follows : to his wife -*- of the whole, and \ as mijth as the ^ 
share of the daughter ; to his son ^ ef the/whil>iei ag|ft\jo the ^ 
daughter the remainder, which w^as $1000 l^aa.,4i|M the 

hare of the son. What was the share of e^cnVs^f 
1.57. A *nai) Iwuffht some oranares for 25 cents ^ivhe ha-l 
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4x>ught 3 lew for the same money, the price of an orange 
would have been once and a hai^ of the price he gave. 
What was .the price of an orange ? 

. . 158* A man divided his estate among his children as fol- 
lows : to the first be gave twice as much as to the third, and 
to the second two thirds as much as to the iirst ; the portion 
Df tlie second and third together was $1500. What was the 
portion of er*ch 1 
< 159. A niaQ bought IG bushels cf corn, and 20 bushels of 

» rye for $30 ; and also 24 bushels of corn, and 10 of rye for 
$27. How much per bushel did he give for each ? 

100. A man travelling from Boston to Phiiadelphi«i, a dis- 
^ tance of 335 miles, at the expiration of 7 days, found that 

"^ the distance which he had to travel was equal to f f of the 
distance which he had already travelled. How many miles 

fday did he travel 1 
IGl. A man left his estate to his threo sous ? the first had 
[)00, the second had as much as the first, aod ^ as much 
fts the third, and the third as much as the other two. What 
^as the share of each t 

102. A man when he married was three times as old as his 
wife ; 15 years afterwards he was but twice as old. What 
WIS tjie age of each when they were married ? 
~ grocer bought a cask of brandy, ^ of which leaked 

sold the remainder, at $1.80 per gal., and by 
received for it as much as he gave. How much 
him per gal. ? 

and B laid out equal sums of money in trade ; A 

^^m equal to \ of his stock, and B lost $225 ; tlicn 

^y\a8 double that of B. What did each lay out ? 

Theie is a fbh whose head is 16 inches lon^, his 

is lor^ as his head and half the length of his body, 

d^Jidwis as long as his head and tail. What is the 

length of the fish 1 ^yJ 

106 There are thtie persons, A, B, and C, whose ages 
are as follows : A is 20 years old, B is as old as A and f of 
g^lhc age of C, and C is as old as A and B both. What are 
^|rtie ages of B and C ? 

mKL- lf>7. A person has two silver cups and only one cover. 

'fW'hc first cup weighs 12 oz. If the first cup be covered, it 

nvill weigh twice as much as the second, but if the second 

&ii]} he covered, it will weigh three times as much as the 

liri*t. Required the weight of the cover and of the second cup. 

-.,""■■ ' ^-- ■ V • . • ;-vvv 

/ ■ •■•.... ,^' 
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jj||fl)9. Three persons d6 a piece of #ork; the first a'nd 
second together fio | of it, and the second and third to- 
gether do -^f. -What part of it is done by the sieoond ? 
/(1 69. A man bought appies, at »S cents per do2., half of 
which he exchanged for pears, at the rate of 8 apples for $ 
pears ; he then spid al! hts apples and pears, at 1 cent e«cfa> 
and by so doin^ gained 19 cents. How many appies did he 
buy, and how much did they cost t J^U 
J^70. A matt being asked the hour of the day, answered 
that it was between 7 and 8, but a more exact answer being 
required, said the hour and mii|ute^ handd 5*^^ exactly to* 
gether. Reqilired the time. ^- ^ " 

171. What is the hour of the day when the time past 
'^j^ioQm noon is equal to -^ of the time to midnight 1 
^o!72. What is the hour of the day when 4 of the time past 
r« midnight is equal ta f of the time to noon t 
73. A merchant laid out 9o0 for linen and cotton cloth, 
biying 3 yards of linen for a dollar, and 5 yards of cotton 
\ ^r a dollar. He afterwards sold \ of his linen, and •}• of his 
f ; V- cotton for $12, vithich was 60 cents more than it cost him. 
/ \\ How many yards of each did he boy 7 

f 1 ^*^'^* ^ gentlenfian divided his fortune among his three 
I ^ons, giving A 8 as often as B 5, and B<7 as of\in a« C 4; 
' \\\t (ii^urence between the shares of A and QjttAr $7500. 
' What was the share of each T 

f^l75. A tradesman increased his estate annually by $150 
. i more than the fourth j^rt of it; at the end of 3 years it 
' t - Amounted to $1481 l^V- What was it at firsts 

I 1 76. A hare has 50 leaps before a grey-hound, and takes 
{4 leaps to his 3 ; but two of the grey-hound's leaps are equal 
o 3 of the hare's. How many leaps must the grey-hound 
ake to overtake the hare ? 
^X ' l'^'7< A labourer was hired for 60 days, upon this condition, 
that for every day he worked he should receive $1.50 ; and 
for every day he was idle, he i^ould forfeit $.50 ; at the ex- 
piration of the time he received $75. Hew many days did 
he work ? 

178. A and B have the same income, A saves \ of his, 

bfit B, by spending 30^. a year more than A, at the end of 

\ 8 years finds himself 40i£. in debt. What is their income, 

Vaud what docs each spend per year ? 
170. A lion of bronze, placed upon the basin of a foun- 
[' tain, can spout water into the bastn throiigh his throat, his 
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' cyen, and his riglit foot. If he spouts through his throat only 

he will fill the basin in 6 hours ; if through his right eye 

only, he will fill it in 2 days ; if through his.l(?fteye only, he 

will fill it in 3 days; if through his right f-vn only, he will 

fill it in 4 ht»urs. In what time will the basin be filled if the 

fer flow through ail tlie apertures at once 1 
80. A player commciiced play with a certain sum of 
ley : at the first game he doubled his money, at the se- 
d he lost 10 shillings, at the i^cxt game he doubled what 
te then had, at the fourth game he lost 20 shillings ; twice 
the sum he then had was as much less than 200s., as three 
limes the sum would be greater than 2009. Required the 
sum with which he commenced play. 

181. What is the circumference of a wheel of which the 
diameter is 5 feet 1 

The circumference of a circle is 3.1416, or more exactly 
3. 1 4 151>20 times the diameter. ^ 

182. What is the diameter of a wheel of which the ci^ 
cuniference is 17 feet ? 




A parallelogram is a j 
figure with four sides in ! 

WMiich the op])OBite sides I 

are parallel of equidistant p d e c 

throughout their whole extent. In the adjacent figure a u c 
D is a parallelogram, and also a b e f. a n e p is a rectan* 
gular parallelogram, oi;a rectangle, and is measured as c\> 
plained page 79. It is easy to see that a n c n is ecjual to a b 
K F, because the triang'e b c e is equal to a n p. The contents 
of a parallelogram, then, are found by multiplying the length 
of one of its sides as a b, by the perpendicular which mea- 
sures the distance from that side to its opposite, as }\ e. 

D c 

The triangle a b c is half the 
parallelogram a b c d. The area 
of a triangle, therefore, will be 
half the product of the base a b, 
by the perpendicular c E. If the a e b 

perpendicular should fall without the triangle it will be th#. 
same. 

To find the area of any irregular figure, divide it into tri 
angles. 

. ao» 
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To find tho area of a circle, multiplj half jthe diameter by 
I half the circumference. Or multiply half the diameter into 
itself, and then multiply it by 3.1415926. 

To find the solid contents of a round stick of timber, find 
the area of one end, and multiply it by the length. 

If a round or a square stick tapers to a point, it contains 
just j- as much as if it were all the way of the same size 
as at the largest end. If the stick tapers but does not come 
to a point, ii is easy to find when it would come to a point, 
and what it would then colitain, and then to find the contents 
of the part supposed to be added, and take it away from the 
whole. 

183. What is the area of a parallelogram, of which one side 
is 13 feet, and the perpendicular 7 feet ? 

Ans, 91 square feet, 
] 84. How much land is in a triangular field, of which one 
side is 23 rods, and the distance from the angle opposite that 
side to that side, 15 rods 1 

Ans. ^210 $q, rods, or 1 acre and 50 rods, 
185. How many square inches in a circle, the diameter 
being 10 inches 7 Ans. 78.54 -|- in. 

1^. How many solid feet in a round stick of timber 1(1 
inches in diameter and 17 feet long 1 
\ >- Ans. 9.272 +Jt. 

/y^ 187. How many cubic feet of water will a round cistetn 
hold which is 3 ft. in diameter at the bottom, 4 ft. at top, and 
. 5 ft. high? iliti: 48.433//. 




Oeogri^htcai and Astronomical Questions. 

88. The diameter of the earth is 7911.73 miles; what is 
Si circumference ? 

189. The earth turns round once in 24 hours ; how fiur 
are the inhabitants at the equator carried each hour by this 
motion 1 

190. The circumference of the earth is divided into 360 
degrees ; how many miles in a degree ? 

191. How many degrees does the earth turn in T hour t 

192. How many minutes of a degree does the earth turn 
in 1 minute of tim« ? 
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193. What IS the difference in tlie time of two placet 
whose (lifferoiice of lonoritude is 2J^° 43' 1 

li»4. The longitude of Boston is 71® 4' W. of Greenwich, 
Rncjljind. What is the time at Greenwich when it is II h. 
13 mill. morn, at Bo^tton ? // 

\\)r>. 'J'he long, of Philadelphia is 75^ 09' W\, that of 
Rome 12® 29 K. What is the time at Philadelphia, when 
at Rome it is 6 h. 27 min. even. 1 

, \\)(}. The eatlh moves round the sun in 1 year, in an 
orbit nearly circular. Its distance from the sun is about 
05,000,000 of miles ; what distance does the earth move 
every hour 1 

197. The lat. of Turk's Island is 21® SO' XH. and the long, 
is about the same as that of Boston. The lat. of Boston is 
42° 23' N. How many miles apart are they 1 

198. The mouth of the Columbia river is about 125® W. 
long., and Montreal is about 73^ W. long., they are in about 
the same lat. A de^^reo of longitude in that latitude is about 
48.3 miles. How many miles are they apart, measuring on 
a parallel of latitude ? 



Ezamplcs in Exchange. 

It is not necessary to give rules for exchange. There are 
books which explain the relative value of foreign and Ameri- 
can coin, weights, and measures. The one may be exchaiig* 
cd to the other by multiplication or division. 

199. What is the value of 12£. 14s. 8d. English or sxr- 
ling money, in Federal money ? 

It will be most convenient to reduce the shillings and 
ponce to the decimal of a pound. For the value, see the ta- 
ble. 

29t>. What is the vahiecf 81-'>3.78 in sterling money ? 

2<;l. What is the valiie of 853 francs, 50 centimes, in 
Federal money ? 

2Jr^. W hat is the value of 8287.42, in French money ? 

293. What is the value of 523 Dutch gcldcrs or florins, 
at 40 cents each, in Federal money ? 

204. What is the value of 89H.59 in Dutch geldcrs. 

205. What is the value of 387 ducats of Naples, at $.777} 
cnchy i n Federal money ? 
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Tables of Coin^ IVeigkis, and Meas*ires. 

Dcnominalions of Federal money as dcleriiiiiied by an Act 
of Congress, Auo;. 8, 1780. 

1(1 mills make 1 cent marked c. 

10 cents 1 dimn d. 

10 dimes 1 dollar 8 

10 dollars 1 Eagle E. 

'Die coins of Federal money are two of gohl, four of sil- 
ver, and two of copjHjr. The gold coins are an eagle anil 
half-eagle; the silver, a dollar, half-dollar, double-dime, and 
dime ; the cop|>er, a cent and half-cent. C The standard gold 
and silver is eleven parts fine, and one part alloy. The 
weight of fine gold in the eagle is 240.268 grains ; of fine 
silver in the dollar, 375.64 grains ; of copper in 100 cent», 
2J lbs. avoirdupois.* "> 
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4 farthings make 1 penny d. value in U. S. 

12 pence 1 shilling s. 

20 shillings 1 pound £. 

21 shillings 1 guinea 



$0,019 

.2-28 

4.4444 

4.0724 



FRENCH MONET* 



100 centimes make 1 franc, value 8.1875. 



TROT WEIOBT. 



24 grains (igt*) make 1 penny*w6ight dm. 
20 dwt. 1 ounce oz. 

12 oz. 1 pound lb. 

By this weight are weighed jewels, gold, silver, com, 
bread, and liquors. 



APOXnECARIES WEIGHT. 

530 grains (gr.) make 1 scruple 
3 sc. 1 dram 

8 dr. 1 ounce 

12 oz. I lb. 



sc. 

dr. or 5 

oz. or S 



• The ahiivft arc the coins which were «t firrt contcmplutcH, but the 
doubio-(iiinc has never b«on coinod. Tvventy-fivo-cci«*t pieces and 
lialf-niinvs h'.vi* he«^n <v)in»'il 
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Apothecaries use this wcfght in compounding their medi- 
cines ; but they buy and seil their drugs l>y Avoirdu{M)i8 
weight. Apothecaries' is the same as Troy, having only some 
diH'erent divisions. 



AVOIRDUPOIS WEIGHT. 

16 drams (dr.) make 1 ounce oz. 

H> oz. 1 pound Ih. 

28 lbs. 1 quarter qr. 

4 qrs. 1 hundred-weight cwt» 

20 cwt. 1 ton T. 

By this weight are weighed all things of a coarse and 
dfossy nature ; such as butter, cheese, ficsh, grocery waretf 
aiid all metals except gold and silver* 



DRY MEASURE. 

2 pints (pt.) make 1 quart qt. 

8 qts. 1 peck pk. 

4 pks. 1 bushel bu. 

/- 8 bu 1 quarter qr. 

/ The diameter of a Winchester bushel is 18^ inches, and 
its depth 8 inches.— And one gallon by dry measure con- 
tains ^)8} cubic ifiches. 

Hy this measure salt, lead ore, oysters, corn, and other dry 
goods are«incasured. 

ALB OR BEEll MEASURE. 

2 pints (pt.) make 1 quart qt. 

4 qts. I gallon gal. 

8 gals. 1 firkin of ale fir. 

9 gals. 1 firkin of beer fir. 
2 Hr. 1 kilderkin kil. 

2 kil. 1 barrel bar. 

3 kil. 1 hogshead hiKl. 
3 bar. 1 butt butt. 

The ale gallon contains 282 cubic inches. In London 
the ale firkin contains 8 gallons, and the beer firkin 9 ; othei 
measures l)eing in the same proportion. J 
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WINE UEAS1TRB. 

2 pints (pt) make 1 quart qt. 

4 qis 1 gallon gal. 

42 gals. 1 tierce tier. 

(HI gals. 1 hogshead hhd. 

84 gals. 1 puncheon pun. 

2 hhds. 1 pipe or butt p. or b. 

2 pipes 1 tun T. 

18 gals. 1 runlet run. 

SI,* gallons 1 barrel bar. 

The wine gallon contains 231 cubic inches. 
By this measure brandy, spirits, perry, cider, mead, vinw 
gar, and oil are measured. 

CLOTH MEASURE. 

2^ inches make 1 nail nl. 

4 nls. 1 quarter qr. 

4 qrs. 1 yard yd. 

3 qrs. 1 ell Flemish K!l FL 

5 qrs. I ell Caglksh Ell Eng. 
5 qrs. 1 aune or ell French. 

The French aune is 42 mchcs. 

LONG BIEASURB. 

3 barley corns make 1 inch in. 

12 in. 1 foot a. 

3 A. 1 yard yd. 

&i yds. 1 pole or rod pole 

40 poles 1 furlong fur. 

8 fur. ] mile ml. 

3 mis. 1 league L 

00 geographical miles, or 
GO} statute miles 1 degree nearly, deg. or ^ 

360 degrees the circumference of the earth. 

Also, 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet I fathom 
6 points 1 line 

12 lines 1 inch 
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SQUARE MEASURE. 



144 inches make 1 foot 
ft 

30^ yds. or 
272ift, 
40 poles 
4 roods 



\ 



I yard 

1 pole, rod, or percli. 

L rooil. 
1 acre. 



ft. 
yd. 



CUBIC OR SOLID MEASURC. 



1728 inches make 

/ 40 feet of round timber, or ) 
50 feet of hewn timber ( 
128 solid feet 

TIME. 

00 seconds make 
(lO minutes 
24 hours 

7 days 

4 weeks 
13 months, 1 day, and hours 

or 365 days, 6 hours 
12 calendar months 



} 



1 foot (t 

1 yard. 

1 ton or toad. 

I cord of wood 



1 minute 
1 hour 
1 day 
i week 
1 month 



m. 
h. 
d. 
w. 



1 Julian year Y. 
1 year. 



The true length of the solar year is 305 days, 5 hojrs, 4d 
niin. 57 Reeauds.\ 




Reflections on Matkematicnl Reasoning. 



If the learner has studied the preceding pages sttentively, 
he has had some practice in mathematical reasoning, il 
may. now be pleasant, as well as useful, to give some atteti- 
tion to the principles of it. 

By attending to the objects around us, we observe two 
properties by which they are capable of being increased or 
dimmishcd, viz. in number and extent. 

Whatever is susceptible of increase and diminution is the 
object of mathematics. 

Arithmetic is the science of numbers. 

All individual or single things arc naturally subjects of 
number. Extent of all kmds is also made a subject of num- 
ber, though at first view it would seem to have no connexion 
with it But to apply number to extent, it is necessary to 
have recourse to artificial units. If we wish to compare 
two distances, we cannot form any correct idea of their 
relative extent, until we fix upon some length with which 
we are familiar as a measure. This measure we call ovu 
or a unit. We then compare the lengths, by tinding how 
many timep tliis measure is contained in them. By this 
means length becomes an object of number. We use dif- 
ferent units for different purposes. For some we use the 
inch, for others the foot, the yard, the rod, the mile, &c. 

In the same manner we have artificial units for surfaces, 
for solids, for liquids, for weights, for time, dLc And in all 
there arie different units for difierent purposes* 

When a measure is assumed as a unit, all smaller mea- 
sures are fractions of it. If the foot is tahen for the unit, 
inches arc fractions. If the rod is the unit, yards, feet, and 
inches arc iVuclions, and the smaller, being fractions of the 
larger, are fractions of fractions. It may be remarked, that 
sll parts are uropcrlv units of a lower order. As we say sin 
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9IC llttftgk are vniu, jo when they are cut into fwrts, these 
parts are single things, and consequently units, and they are 
Bomberod as such. When a thing is divided into eight equal 
parts, for exansple, the parts are numbered, one, two, three, 
dus. As we put together several units and make a collec- 
CBoa ivhich is called a unit of a higher order, so any single 
liimg may be considered as a collection of parts, and these 
puts will be units of a lower order. The unit may be con- 
Kdered m a oollectioa of tenths, the tenths as a collection of 
IntDdpodtba, &£• , 

TiM first kaowledj[e we have of numbers and their uses is 
^acived from external objects; and in all their practical uses 
<4»ey are applied to external objects. In this form they are 
«alled cMcrele mmbers. Three horses, five feet, seven dol- 
lars, dE«* are amcrete numbers. 

When wo become familiar with numbers, we are able to 
think of them and reason upon them without reference to 
«iy pariicttlaF object, as three, five, seven, four times three 
«re twelve, &c These are called abstract numbers. 

Though all arithmetic operations are actually performed 
•«i abstract numbers, yet it is generally much easier to reason 
upon ooscrete numbers, because a reference to sensible oB- 
feds shews at oiMse the purpose to be obtained, and at this 
«aiBe time, en^ests the means to arrive at It, and shows also 
how the result is to be interpreted. 

SoBoess in reasoning depends very much upon ^e perfbe- 
iioDS of the language vrhich is applied to the subject, and 
«l80 upon Uie choice of the words which are to be used. 
The choice of words again depends chiefly on the knowledge 
of their true import. There is no subject on which the lan- 
guage is so perfect as that of mathematics. Yet even in this 
there is great danger of being led into errors and difficulties, 
ibr want of a perfect knowledge of the import of its terms. 
There is not much danger in reasoning on concrete niini- 
kmn ; but in abstract numbers persons pretty well skilled in 
mathematics, are sometimes led into a perfect paradox, and 
oanoot discover the cause of it, when perhaps a single word 
would removo the whole difficulty. This usually liappens hi 
foaaouiiig from general principle^, or in deriving particuhir 
ooBse^pieBces from them. The reason is, the general prin- 
ciples ere but partmUy understood. This is to be attributed 
ckeSy to the maoner in which mathematics are treated in 
fUost elementary books, where one general principle is bmlt 
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upon another, without bringing into view the pttrtiotil«s on 
which they ajre actually founded. -'/ 

There are several different forms in which snbCnietioii 
may appear, as may be seen by referring to Art VIII. In 
order to employ the word subtraction in general reasoning} 
either of the operations ought readily to bring this word to 
mind, and the word ought to suggest either of the operatiaoA 

The word division would naturally suggest but one pm^ 
pose^ that is, to divide a number into parts ; bat it is Bf^ied 
CO another purpose, which apparently has no imraedtate etti^ 
nexion with it, viz. to discover how many times one number 
is contained in another. In fractions the terms multipiio»> 
tion and division are applied to operations, which neitker of 
the terms would naturally suggest The process of multiplji^ 
ing a whole number by a fraction (Art XVI.) is so diff» 
ent from what is called multiplication of whole nambert, 
that it requires a course of reasoning to show the connexion, 
and much practice, to render the term familiar tathisopenh 
tion. These remarks apply to many other instances, but 
they apply with much greater force to the division of whole 
numbers by fractions. Arts. XXIII. and XXIV. are In- 
stances of this. It is difficult to conceive that either of 
these, and more especially the latter, is any thing like divi- 
sion ; and it is still more difficult to conceive that the ofienh 
tions in these two articles come under the same name. When 
a person learns division of whole numbers by fractions from 

general principles, where neither of these operations is 
rought into view, it b easy to conceive how very imperfect 
his idea of it will be. The truth is, (and I have seen nu- 
merous instances of it,) that if he happens to meet with a 
practical Ca«e like those in the articleli mentioned above, any 
other term in the world would be as likely to occur to him 
as division. In an abstract example the difficulty would te 
very much increased. 

The above observations suggest one practical ijsmJi, 
which will apply to mathematics generally, and it will be 
found to apply with equal force to every other snbject In 
adopting ahy general term or expression, we should be ceie- 
ful to examine it in as many ways as possiMe. Secondly, 
we should be careful not to use it in any sense in wktch we 
have not examined it Thirdly, if we find any difficulty in 
using it in a case where we are sure it ought to apply, il if 
an indication that we do not fully' understand it in that 
sense, and that it requires ft*rther examination. 
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«v I fihatt gi?e a few instances ojt errors and difficulties into 
which persons, not sufliciently acquainted with the princi- 
ptca, sometimes fall. 

-k Suppose a person has obtained a knowledge of the rule 
qf division by a course of abstract reasoning, and that the 
only definite idea that he attaches to it is, that it is the oppo- 
mtmoi multiplication, or that it is used to divide a nurai)er 
into parts. Lot him pursue his arithmetic in this way, and 
horn to divide a whole number by a fraction. He will be 
astonished to find a quotient larger than the dividend ; and 
if the divisor be a decimal, his astonishment will be still 
greater, because the reason is not so obvious. Let him di- 
vide 40 by 4 according to the rule, and he will find a quo- 
tient 00. Or let him divide 45 by .03 and he will find a 
quotient 1500. This seems a perfect paradox, and he will 
be quite unable to account for it Now if he had the idea 
intimately joined with the term division, that the quotient 
idiows how many times the divisor is contained in the divi- 
dend ; and also a proper idea of a fraction, that it is less 
than one, instead of saying, divide 40 by ^, or 45 by .03, he 
would say, how many times is ^ contained in 40, or .03 in 
45 ; and all the difficulty would vanish. 

Innumerable install ^es occur, which show the importance 
9C a single idea attached to a general term, which the term 
itself would not readily bring to mind, but which a single 
word is often sufficient to recal. The most important acces- 
sory ideas to be attached to the term division are. that the 
quotient shows how many times the divisor is contained in 
the dividend ; and that it is the reverse of multiplication. 
Those for subtraction aie that it shows the difference of the 
two numbers ; and that it is the reverse of addition. 

Sometimes, it is asked if dollars and pounds, or gallons 
be multiplied together, what will they produce ? If dollars 
be divided by' dollars, what will they produce ? If dolhirs 
be divided by bushels, what will they produce ? dLc. 

It is observed, in square measure, that the length multi- 
idied by the breadth gives thv* number of square feet in any 
rectangular surface. It is sometimes asked, if dollars be 
multiplied by dollars, what will be produced 1 If 5s. 34* be 
multiplied by 3s. 8d., what will be the result ? 

It is observed in fractions, that tenths divided by tenths, 
hundredths by hundredths, &c. produce units ; from th*fl 
•Mmie have concluded, that a cent divided by a cent, or h 
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mill by & mill, would produce a dniliir, add thoiigh Aejr m^ 
aware of the absurdity, cannot tell how to atoid the coinsIq- 
sion. 

The above difficulties arise chiefly fh»m not makiir^ a 
proper distinction between abstract and concrete iratnbers. 
Not one of these cases can ever occur in the manner here 
proposed. They are imperfect examples. When a perfect 
example is proposed, which involves one of the above tsases, 
the difficulty is entirely removed. 

It is not proper to speak of dollars being multiplied or 
divided by dollars or gallons. 

At 5 dollars per barrel, what cost 3 barrels of ftcrar ? 

Instead of saying that 5 dollars is to be nraltiplted by 9^ 
barrels, say 3 barrels will cost three times as much as 1 bar- 
rel, that is three times 5 dollars. 

If 1 dollar will buy 7 lbs. of raisins, how many poond» 
may be bought for 4 dollars t 

Say 4 dollars will buy 4 times as many poUfid^as I dol- 
lar. In these two examples there is no doubt what tfae i^ 
awer should be. In one it is dollars, and in the other H is 
pounds. 

In a piece of cloth 5 feet long and 3 feet vfi&e, how nmny 
square fiaet ? ^ 

If it were 5 feet long and 1 foot wide, it would contain S 
square feet, but being 3 feet wide it will contain three times 
as many, or three times 5 feet. 

In a certain town a tax was laid of 1 dollar npon every 
$150 ; how much did a man possess whose tax was 3 dol 
lars? 

It is evident that he possessed three times 9150. 

At 1 cent each, how many apples may be bought for 1 
cent T 

Here the divisor is 1 cent and the dividend is 1 cent, and 
the result is an apple instead, of a dollar. 

How many gallons of wine at 2 dollars per gal., may be 
bought for 6 dollars 1 

As many times as 2 dollars are contained in 6 dollara, so 
many gallons may be bought. 

The truth is, the numbers are always used as abstract 
numbers, but a. reference to particular objects is kept in 
view, and the nature of the question will always show to 
what the result must be applied. 

It may however be established as a general principle tfmt 
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the oialliptier and miiitipUcand are ne?er applied to the 
same obiect, and in preciaeljr the same way ; and the pro 
dact will be applied to the object which is mentioned in one 
denomination, as being the value ef a unit in the other. 

In division there are two nambers given to find a third, 
two of which will always be of the same denomination, and 
the other difTerentt or difierently applied. 

If the devisor and dividend are of the same denomination 
a?id applied in the same way, the question is, to find how 
many times the one is contained in the other, and the quo- 
tient will be applied differently. 

If the divisor and the dividend are of different denomina- 
tkms, or didbrently applied to the same denomination, the 
qaestion is to divide the dividend into parts, and the quo- 
tient will be applied in the same manner as the dividend. 

When any difficalty occurs in solv^ag a question, it is best 
to supply very- small nambers, and solve it first with them, 
and then with the numbers ffiven. If the question is in an 
abstract form, endeavour to form a practical one, which shall 
require the same operation, and the difficulty is generally 
very much diminished. 

In all cases reason from many to one, or from a part to 
one ; and then from one to many or to a part. If several 
parts be given» always reason from them to one part, and 
then to many parts, or to the whole. 
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Cdhum^s First Lessons^ or, InipUtetuai Arithmetic 

The merits of tliis liule work are so well know% and 
60 highly appreciated in BqsIob ^bjkI its vicinity, that 
any recommendation of it is mmeoetsary, except to 
those parents and teadNtB in the colmtryy U> whom it 
has not been ifitrodtioed. To such it may be interest- 
ing and important to be informed, that the system of 
which this work gives the elenientiufy prindplesy is found- 
ed on this simple maxim ; tfiat, tJiSMrennhcM bis instruct- 
ed in every sctenctf just so fistta ihey etm iii^lerstand it. 
[n conformity with this pnnciple, the book commences 
with examples so simple, that they* can be perfectly 
comprehended and perfomied mentally by children of 
four or five years of age ; having performed these, the 
scholar will be enabled to answer the more difficult ques- 
tions which follow. He will find, at every stage of his 
progress, that what he has already done has perfectly 
prepared him for what is at present required. This 
will encourage him to proceed, and will afford him a 
satisfaction in his study, which can never be enjoyed 
while perfoiming the merely mechanical operation of 
ciphering accormng to artificial rules. 

This method entirely supersedes the necessity of any 
niles, and the book contains none. The scholar learns 
to reason correctly respecting all combinations of num- 
bers ; and if he reasons correctly, he must obtain the 
(iesirfjd result. The scholar, who can be made to un- 
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nor instructer to dictato Jiow it mi^ be don^. . 

Tha admirable eleifiiejnitary Antbme^p iotbrodufcjc^ t|ie 
Bcholai' at once to Uiat simple^ practical systeihV wBich 
accords with the natural operations of the human mind. 
All tiiat is learned in this way is precisely what will 
be (bund ess^tial in transacting the ordinary business 
of life, and it prepares the way, in the best possible 
manner, for the more abstruse investigations which be- 
long to iiiaturer age. Children of five or six years of 
age will be able to make considerable progress in the 
science of numbers by pursuing this siniple method of 
studying it; and it will uniformly be found that this is 
one of the most useful and interesting sciences upon 
which their minds can be occupied. By using this work 
children may be farther advanced at the age of nine 
or ten, than they can be at the i^e of fourteen or fifteen 
by the common method. Those who hstve used it, and 
are regarded as competent judges, have uuifc^mly de- 
cided that more can be Icamedirom it in one year, than 
can be acquired in two years from any other treatise 
ever published in America. Those who regard econo- 
my in time and monev, cannot fiul of holding a work 
in high estimation wnich will afford these unportant 
advantages. 

Colbura's FifstX^essonJS.are accp9i|^^d witli such 
instructions as to tlie proper mode of using them, as 
will relieve parents and teachers firom,, any embarrass- 
ment. The sale of the work has been, so extensiviQ, that 
the publishers have been enabled so to reclupe^ its price, 
that it is, at once, the cheapest and the best Arithmetic 
in the country. 



Colbum^s Sequel 

This work consists of two parts, in the first of which 
the author has given a great variety of questionsy ar- 



tmpr ^ md Sehool Boob. 

ranged according to the* method pnrtued in the Fupt 
I/essons; the second part consists of a few quesUosn, 
with the solution of them, and sach copious illustratloiiB 
of the principles involved in the examples in the first po|t 
of the work, that the whole » rendered perfectly intedh 
ligible. The two parts are designed to be studied to- 
gether. The answers to the questions in the first pa^i 
are given in a Key, which is published separately for 
the use of instructers. If the scholar find any supa 
difficult, he must turn to the principles and illustratkuns, 
given in the second part, uid these will furnish all the 
assistance that is needed. ^ 

The design of this arrangement is to make the scne- 
lar understand his subject thoroughly, instead of per- 
forming his sums by rule. 

The First Lessons contain only examples of num- 
bers so small, that they can be solved without the use of 
a slate. The Sequel commences Mdth small and simple 
combinations, and proceeds graduall v to the more exten- 
•ive and varied, and the scholar will rarely have occa- 
sion for a principle in arithmetic, which is not fully 
illustrated in this work. 



Colhumh Introdudum to Algebra. 

Those who are competent to decide on the merits 
of this work, consider it equal, at least, to either of the 
others composed by the same author. 

The publishers cannot desire that it should have a 
higher c(»nmendation. The science of Alsebra is ao 
much simplified, that children may proceed with ease 
and advantage to the study of it, as soon as they have 
finislied the preceding treatises on arithmetic. The 
same method is pursued in this as in the author's other 
works ; every thing is.made plain as he proceeds with 
his subject. 

The uses which are performed by this science, cive 
it a high claim to mcnre ifeneral attenticm. Few mfhe 
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M^ve abstfuct niatheraatical investigations can be con* 
^kicted withoul it^ and a great proportion of those, for 
lirhich arHiinietic is used, would be performed with 
intich greater fiicility a&d accuracy by an algebraic 
'ffirdcc«sk 

' The study of Alpebra is singuliurly adapted to disci- 
'^ttnp the mind, and give it doect and sknple modes of 
Vt^asoning, and it is universally reffarded as one of the 
most pleasing studies in which £e mind can be en- 
6«ged. 

The Author's Frrfaee. 

The fist object of the author of the following trea- 
tise has be^n to nuike the transition from ariUimetic 
lm algebra as gradual as posmbie. The bodi, diere- 
fere, commences with practical questions in simple ecpar 
lions, such as the learner might Eeedily solve with«- 
out the aid of idgebra. Tins requires the explanation 
of only the s^s plus and minus, the mode ot express- 
ing multiplication and division, and the sign of equals 
ity ; t<^ther with the use of a letter to express the uu- 
knoivn quantity. These may be understood by any one 
who has a tolerable knowledge of arithmetic. All of 
them, except the use of the letter, have been explained 
in arithmetic. To reduce such an equation, requires 
onlv the application of the ordinary rules of arit^etic ^ 
ana these are applied so simply, that scarcely any one 
can mistake them, if left entirely to himself. One or 
two questions arc solved first with little explanation in 
order to give the learner an idea of what is wanted, and 
he 11^ then left to solve several by himself. 

The most rimple combinations are given first, then 
those which are more difficult. The learner is expected 
to derive most of his knowledge by solving the exam- 
ples lumself ; therefore care has been taken to make 
the explanations as few and as brief as is consistent with 
giving an idea of what is required. 

In order to study this work to advantage, the leamei 
should solve every question in course, ana do it algehrtp- 
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ically. It* he finds a question which he can solve as earn* 
Ijr without the aid of algebra as with it, he may be as* 
sured, this is what the author expected. If he first 
solves a question, which involves no difficulty, he will 
understand perfectly what he is about, and he will there- 
by be enabled to encounter those which are difficult. 

When the learner is directed to turn back and do in 
a new way, something he has done before, let him not 
fail to do it, for it will be necessary to his future pro- 
gress ; and it will be much better to trace the new prin- 
ciple in what he has done before than to have a new 
example for it. 

The author has heard it objected to his arithmetics 
by isome, that tliey are too easy. Perhaps the same ob- 
jection will be made to this treatise on algebra, ftit 
m both cases, if they are too eaey, it is the fault of the 
subject, and not of the book. For in the First Lessons, 
there is no explanation ; and in the Sequel there is 
probably less than in any other books, which explain at 
all. As easy however as they are, the author believes 
that whoever undertakes to teach them, will find the 
intellects of his scholars more exercised in studying 
them, than in studying the most difficult treatise he can 
put into their hands. 
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